March 23, 1959 


Pershing to Test 





Aviation Week 


| Industry s Future 
TTT ITT AY Td = Technology In Army Missilry 














PRESSURE VESSELS « 


for exacting engineers ..- 


RHEEM PRESSURE VESSELS 


cify pressure vessels by Rheem. That is why 
over the past seven years companies like 


When the “go no-go” signal depends upon a 
complexity of parts and pieces supplied by 
scores of subcontractors, a missile systems 
engineer with prime contractor responsibil- 
ity must have confidence that the multitude 
of components will stand up to the principles 
of his design. In the design of modern high- 
performance aircraft and missiles, often the 
heart of the propulsion system (or of a 
major auxiliary system) is a pressure vessel. 


Whether specifications call for titanium or 
stainless steel spheres, or more specialized 
configurations of even newer metals and al- 
loys, it is the ultimate reliability of the hard- 
ware that will prove or disprove the system 
design. That is why exacting engineers spe- 


First in Pressure Vessels 


Convair, North American Aviation, and 
Lockheed Aircraft Corporation have ordered 
more than 26,000 Rheem pressure vessels for 
applications in the major aircraft and space 
projects of the nation. 


When an experienced hand in critical weld- 
ing and machining operations is needed for 
the production of vessels that can be relied 
upon, consult the leader in pressure vessels. 
Consult Rheem early. Let Rheem engineers 
assist you in the development, as well as in 
the production, of vessels and containers to 
meet your specialized needs. Write to Dept. 
AW-717-1. 


RHEEM MANUFACTURING COMPANY 


Defense and Technical Products Division 


11711 woodruff avenue, downey, california 
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For successful fuel control 


Booster pumps, transfer pumps, shutoff valves, selector valves, 
regulators...In the complex fuel-control system of a supersonic 
aircraft or missile, not only must each component be individually 
flawless, but all must function perfectly together. 

Hydro-Aire not only makes individual components of unexcelled 
accuracy and precision, but offers unrivalled experience in design- 
ing and combining system components in smoothly integrated 
packages. 

Whether your problem involves Avgas, HEF, or other exotic fuels, 
when pumps and valves and motors and other components must 
function as a team, let us call the signals. 
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HYDRO AIRE 


BURBANK; CALIFORNIA 
Division of CRANE CO 


Anti Skid Braking Systems - Fuel 

System Controls +» Pneumatic 

Controls - Hydraulic Controls 

Actuation Systems + Electronic 
Devices 


Producing Controls for Every 
Basic Airborne System 








SARGENT 





OF FORCE CONTROL 


eoscee 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing SARGENT Hydraulic Pumps 
BUILDS Hydraulic Motors 


FACILITIES including — 

‘ Pneumatic Cylinders 
Research Machining & Grinding | Servo-Systems Pneumatic Valves 
Design Heat Treating, alltypes | Hydraulic Systems Ball Screw Actuators 
Plating, all types Integrated Packages Gear Actuators 
Inspection Hydraulic Actuators Gear Accessory Boxes 
Electronic Systems 


Development 
Testing 
Qualifying Assembly Hydraulic Vaives 


Since 1920 
“GOOD WILL” is the disposition of ENGINEERING CORPORATION 


the pleased customer to return to the 
place where he has been well treated. MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 
— U.S. Supreme Court HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 


March 31-Apr. 3—National Aeronautic Meet 
ing, Society of Automotive Engineers, 
Hotel Commodore, New York, N. Y. 

Apr. 2-3—Conference on Electrically Ex- 
ploded Wires, sponsored by the Thermal 
Radiation Laboratory of the Geophysics 
Research Directorate of the Air Force, 
Cambridge Research Center, Somerset 
Hotel, Boston, Mass. 

Apr. 5-10-1959 Nuclear Congress, Munic 
ipal Auditorium, Cleveland, Ohio 

Apr. 6-8—Fifth National Military-Industrial 
Conference, Palmer House, Chicago, III 

Apr. 8—Aviators’ Post No. 743 Gen. Wil 
liam Mitchell Award Dinner, Waldorf 
Astoria, New York, N. Y. 

Apr. 12-15—Annual Meeting, Amencan 
Assn. of Airport Executives, Savannah 
Apr. 12-16—International Conference on 
Fracture, Massachusetts Institute of Tech 
nology, Cambridge, Mass. Sponsors: Air 
Force Office of Scientific Research /Solid 
State Sciences Division, Office of Naval 
Research, National Science Foundation, 
National Academy of Sciences/NRC 
(Contact: Dr. David K. Felback, National 

Academy of Sciences, Washington, D. C.) 

Apr. 12-19—Air Force Assn.’s World Con 
gress of Flight, Las Vegas, Nev 

Apr. 15-17—Second Annual Symposium on 
Information and Decision Processes, Pur 
due University, Lafavette, Ind 

Apr. 16-17—17th Annual Meeting Aeronau 
tical Training Society, Desert Inn, Las 
Vegas, Nev 

Apr. 16-18—11]th Annual Southwestern In 
stitute of Radio Engineers Conference 
and Electronics Show, Dallas Memorial 
Auditorium, Dallas, Tex 

Apr. 20-24—Fourth Institute on Current 
Developments in Research Administra- 
tion, American University, Washington 
D. C. Sponsor: School of Government 
and Public Affairs. 
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TRANS-SONICS 


v.m. 


QUARTECTOR* 


LIQUID LEVEL 
DETECTION SYSTEMS 


for liquid oxygen 
and rocket fuels 


@ No moving parts assure unsurpassed reliability 


® Will not respond to wetting or splashing 


ELECTRONIC UNIT 
IN-TANK SENSOR Explosion-proof version IN-LINE PROBE 


for ground installation 


Quartector Liquid Level Detection Systems, with no moving parts to stick o1 
freeze, detect liquid levels to within + 1/32” with a response time of less than 
40 milliseconds. Operating temperature range is from —425°F to +120°! 

Quartector systems and instruments are designed for bulk liquid applica 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit, Circuitry consists of a four stage tran 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay, When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 

Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900, 


TRANS-SONICS 





AIRBORNE MODULAR DESIGN ACTUATORS 
SPECIFIED FOR ELECTRA CABIN SYSTEMS 


Airborne LA16-2-2 LINEATOR 
modular actuator opens and 
closes intake door of cabin air 
conditioning system. 


With Airborne modular actuators, you 
are no longer limited to a few standard 
models whose design is relatively fixed. 
Instead you can specify any one of 
several hundred possible combinations 
of interchangeable parts to get exactly 
the capacity and configuration you want. 
This gives you greater design freedom 
without the cost and delay of specials. 


While redesigning under the modular 
concept, we have also reduced the size 
and increased the performance of many 
Airborne actuator components. You 
get more power in a smaller package, 
save valuable weight and space. 


For full information on Airborne 
modular design electromechanical 
actuators, request Bulletin 57A (linear 
type) or Bulletin MR-58 (rotary). 

TRIM TROL® 


LINEATOR® «© ROTORAC® oe 





Airborne RD12-2-3 
ROTORAC modular 
actuator positions fill 
or drain vaive on 30 
gal. water tankin for- 
ward lavatory area. 


GENERAL ENGINEERING DATA 


Airborne Modular Design LINEATOR Actuator 
LA16-2-2 
1. 115 va-c, 400 cycle reversibie motor 
with magnetic brake 
2. Speed at normal load of 400 Ib.: 
.2 in./sec. (max. op. load—1690 Ib.; 
max. static load—3230 Ib.). All noted 
loads in tension 

. Ambient temperature: —65 to 
+160°F. Altitude to 55,000 ft. 

. Weight: 4.4 Ib. 

. Design incorporates 2 limit switches, 
2 intermediate position switches, 
nonjamming positive stops, overioad 
slip clutch, synchro transmitter. 


Airborne Modular Design ROTORAC Actuator 
RD12-2-3 
1. 26 v d-c, split field, series wound re- 
versible motor with magnetic brake— 
capable of continuous stall 

. Speed at 20 in./ib. normal torque: 
1.7 rpm 

. Weight: 1.1 Ib. 

. Design incorporates 2 limit switches, 
2 intermediate position switches, 
nonjamming positive stops, overioad 
slip clutch. 


ROTORETTE® « ANGlgear® + ROTOLOK 


BORNE 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, 
Represented in Canada by: WINNETT BOYD LIMITED e« 
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| 
JERSEY | 
745 Mt. Pleasant Rd., Toronto 14, Ont. 
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Apr. 21-22—Spring Technical Conference on 
Electronic Data Processing, Cincinnati 
Section of the Institute of Radio Engi 
neers, Engineering Society Bldg., Cincin- 
nati, Ohio. 

Apr. 21-23—Ninth Annual Convention, In- 
ternational Airline Navigators Council, 
Hotel Manhattan, New York, N. Y. 

Apr. 22-24-1959 Annual Meeting, Institut¢ 
of Environmental Engineers, LaSalle Ho 
tel, Chicago, II. 

Apr. 23—Annual Eastern Regional Meeting, 
Institute of Navigation, Friendship Inter 
national Airport, Baltimore, Md. 

Apr. 23-24—Quarterly Regional Meeting, 
Assn. of Local and Territorial Airlines, 
Bel Air Motor Hotel, St. Louis, Mo. 

Apr. 29-May 1—First National Metals Engi 
neering Conference, American Society of 
Mechanical Engineers, Hotel Sheraton 
Ten Eyck, Albany, N. Y 

Apr. 30-May 1—Controllable Satellites Con 
ference, American Rocket Society, Massa 
chusetts Institute of Technology, Cam 
bridge, Mass 

May 3-7—Symposium on Electrode Proc 

Phila, Pa. Sponsors: AFOSR 
Div. and Electromechanical 

(Contact: Electrochemical So 

1860 Broadway, New York 23, 


esses, 
Chemistry 
Society 
ciety, Inc., 
N. Y.) 

May 4-6—National Aeronautical Electronic 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio 

May 4-7—Fifth Annual Flight Test Instru 
mentation Symposium, sponsored by the 
Instrument Society of America, Seattle 
Section, Olympic Hotel, Seattle, Wash. 

May 5-7—Annual Meeting, California Assn 
of Airport Executives, Casa Munros Ho 
tel, Monterey, Calif 

May 6-8—1959 Electronic 
Conference, Benjamin Franklin 
Phila., Pa 

May 6-9—15th Annual National 
American Helicopter Society, 
Park Hotel, Washington, D. C 

May 18-21—18th Annual National Confer 
ence, Society of Aeronautical Weight En 
gineers, Hotel Henry Grady, Atlanta, Ga 

May 20-22—National Spring Meeting & Ex 
hibition, Society for Experimental Stress 
Analysis, Sheraton Park Hotel, Washing 
ton, D. C 

May 20-22—Second Jet Age Airport Confer 
ence, American Society of Civil Engineers, 
Shamrock-Hilton Hotel, Houston, Tex 

May 21-22—1959 Ohio Valley Instrument 
and Automation Exhibit and Symposium, 
Cincinnati Section, Instrument Society of 
America, Music Hall, Cincinnati, Ohio 

May 24-June 5—Federation Aecronautique 
Internationale Annual Meeting, Moscow 
USSR. 

May 25-27-1959 National Telemetering 
Conference on Investigation of Space, 
Brown Palace and Cosmopolitan Hotel, 
Dener, Colo. Sponsors: American Rocket 
Society, Institute of the Aeronautical 
Sciences, American Institute of Electrical 
Engineers and Instrument Society of 
America. 

May 26-28—Supersonic Transport Meeting, 
San Diego Section, Institute of the Aero 
nautical Sciences, San Diego, Calif. 


Components 


Hotel, 


Forum 
Sheraton 
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fourth in a series THE DIVISIONS OF 


Solid-propeliant 
auxiliary power unit 


Titanium missile 
pressure vessel 


hi: ORs BS be 5 
Combination main and 
after-burner fuel pump 


100 MILLION JET ENGINE BLADES 


1.1 MILLION AIRCRAFT AND MISSILE FUEL PUMPS 


APU’S FOR 6 DIFFERENT MISSILES 


TAPCO GROUP 


These are some of the products of the 
Tapco Group of Thompson Ramo Wool- 
dridge Inc. With $150,000,000 of high- 
efficiency production facilities, Tapco is 
one of the nation’s leaders in the develop- 
ment and manufacture of mechanical 
systems, equipment, and components that 
must meet stringent performance specifi- 
cations under extreme conditions of 
temperature, corrosion, and stress. 
Through its metallurgical and chemical 
laboratories, Tapco continually extends its 
capabilities in the technology of high-tem- 
perature alloys, powder metallurgy, 
cermets, ceramics, and other materials. 
Tapco was one of the principal pioneers 
in the fabrication of titanium, and is cur- 


Z=\ Thompson Ramo Wooldridge Inc. 


MAIN OFFICES 
CLEVELAND 17, OHIO 
LOS ANGELES 45, CALIFORNIA 


rently engaged, in cooperation with E. I. 
du Pont de Nemours & Co., in the devel- 
opment of manufacturing techniques to 
handle niobium and its alloys. 

In product design and development, 
Tarco’s 500-man engineering team is 
experienced in a wide range of specialties, 
including hydraulics, aerodynamics, elec- 
tronics, pneumatics, thermodynamics, and 
nucleonics. 

Aircraft and missile technology increas- 
ingly demands mechanical systems, equip- 
ment, and components that can meet 
uncommon requirements of precision, 
strength, and reliability under the most 
severe environmental conditions. The com- 
bination of engineering, metallurgical and 
manufacturing competence represented in 
the $160,000,000 per year activities of the 
Tapco Group provides an integrated capa- 
bility of unusual effectiveness for the 
design and manufacture of such products. 


THOMPSON RAMO WOOLDRIDGE INC. 


switch 


Four-stage 
turbine wheel 


100,000 rpm turbine- 
driven alternator 


Missile gyro 
ground test unit 


Be; a 
Jet engine 
case assembly 





SYSTEMS MANAGEMENT 


DIRECTED RESEARCH 





DEVELOPMENT 


PRODUCTION 


STRAIGHT TALK FROM 


QUESTION: What is Temco's experience in the fields of 
electronics, aircraft and missiles contracts? 

ANSWER: During the past 14 years, Temco has successfully 
completed 35 major programs requiring solutions to engineer- 
ing design problems in all technical fields involved in the 


aeronautical sciences. It has produced more than 5,000 com- 
ponents of high performance military weapons systems. 
QUESTION: What is the scope of management's knowledge 
and participation? 

ANSWER: Programming under top management is initiated at 
the earliest project stage and maintained throughout the 
existence of the job. Overall progress is reviewed at periodic 
check points, to permit timely corrective aation if necessary, 
and to keep management and the customer informed on the 
program status. 

QUESTION: What are Temco's plant facilities? 


ANSWER: Temco has three major plants, comprising over 


2,000,000 square feet, fully equipped for the development and 
manufacture of complete aircraft, missiles and major compon- 
ents. Included is a new Engineering Center with ultra-modern 
laboratories and experimental design area. Construction is 
scheduled early this year on vastly increased production 
facilities. 


QUESTION: What are Temco’s engineering capabilities? 
ANSWER: Temco has over 1,200 engineers whose combination 
of skills and unique capabilities has established Temco as a 
leader in advanced technology. 


QUESTION: What is the range of Temco’s product familiarity 
and production know-how? 

ANSWER: Temco is prime contractor and weapons system 
manager for the Navy's Corvus air-to-surface “stand-off” mis- 
sile; it has designed, developed and produced the TT-1 “Pinto” 
jet trainer and the XKDT-1 “Teal” rocket powered target drone. 
In the component field Temco products range from integrated 
antenna systems to high production major assemblies for such 
advanced aircraft and missiles as the F3H, F-101, F-104, B-52G, 
Hawk, jet engines and work on classified ballistic missiles. In 
the modification and overhaul field, activities have spread all 
the way from “PARC” overhaul of C-97s to development and 
installation of advanced electronics systems. 


QUESTION: What plus does Temco offer? 


ANSWER: Temco is known by its customers as a “follow- 
through” company, from design to production . . a partner on 
the job .. a company that delivers quality products on schedule 
at the lowest possible cost. 
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You can actually bend a Fenwal Continuous Fire 
Detector System to your needs as easily as a snake 
charmer handles his pet! Jt’s as supple as a snake! 

Proved applications of this advanced multi-point 
protection system are practically everywhere in air- 
craft and missiles — for hot gas leaks, anti-icing 
systems, and, of course, for engine protection. That’s 
versatility! 

Separate lengths of tubing, each at a different tem- 
perature, can operate independently in one control 
loop: in a wheel well, near a bleed air duct, in a “‘solid 
pack”’ cargo compartment, in an engine nacelle, or 
wherever temperature hazards exist. Rugged “‘static’”’ 

You Call the sensor and magnetic amplifier provide discrete non- 
averaging sensing of temperatures. And this positive 
protection is repeatable! 

Tune You'll think of many applications for Fenwal Con- 
eee tinuous Fire and Overheat Detector Systems. Talk 

them over with a Fenwal Sales Engineer. Get our 

latest Catalog, too. Write Fenwal Incorporated, 123 


the F, enwal Continuous Pleasant Street, Ashland, Massachusetts. 
Fire and Overheat Detector has hundreds of applications 


The simple, lightweight sensing tube of the Fenwal Con- 
tinuous Fire Detector slips easily into the tightest spots on 
a plane or missile. It strings like a clothesline. Ties in to a 
light, no-moving-parts control unit. 


CONTROLS TEMPERATURE... PRECISELY 








“Aeroquip red” inner tube of 
heavy gauge extruded TEFLON. 


Inner layer of braided stainless 
Steel wire. 


Reinforcement of multiple plies 
of spirally wound stainless steel 
wire. 


Outer cover of braided stainless 
steel wire. 


New! Segmented Fitting” 


They're leakproof, blow- 
off proof! Foolproof hose 
lines are quickly and 
easily assembled. = f 


Le S —- 
*Patent Applied For 


BURST PRESSURE 


24,000 psi.= 


OPERATING PRESSURE: 6000 psi. 


AEROQUIP ANNOUNCES VERY HIGH PRESSURE Aeroquip 678 Pneumatic Hose of Teflon... 
678 PNEUMATIC HOSE LINES OF TEFLON 
Hose part number 678-6 678 8 


Aeroquip makes a major contribution to safety in the handling of very Hose size |.D. 3i2 1 
high pressure air, helium, nitrogen and other gases for missile charging 
systems. Newly developed and now available is rugged 678 Hose of Hose size 0.0. nada 
TEFLON, rated for 6000 psi. service . . . with a 4-to-] safety factor! Oper. press., psi 6,000 

. . . . ‘.— 

With an inner tube of TEFLON, which has zero moisture absorption Burst press., psi 24,000 

and ‘an anti-adhesive surface, Aeroquip 678 Hose allows fast, easy Bend radius at pressure 5 
purging and dehydration. The hose has superior resistance to vibration, 
low volumetric expansion and high temperature resistance. Return the 
coupon for complete information. 


= \eroquip 



































All dimensions in inches 


EREnEt sero wee ene ae sae. 


Aeroquip Corporation, Jackson, Michigan ! 


Please snd me a copy of Engineering 
Bulletin AL 3-23. 











AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U S.A. & ABROAD 
Tefion is DuPont's trade name for its tetrafivoroethylene resin 








Nome 
Title 

AERCQUIP CORPORATION, JACKSON, MICHIGAN Compeny. 
Address 
City. 











IT’S ALWAYS ‘WINTER’? SOMEWHERE 


aan 
SNA 7 


Heating Blankets 
and other Woven Heating Elements by SAFEWAY 
can make your COLD problems OLD problems! 


To keep sensitive equipment, fuels, propellants and lubricants at correct operational 
temperatures in any cold environment, controlled heat must be delivered with utmost 
dependability. SAFEWAY delivers it — everywhere. 


Among the wide variety of heating blankets and woven-wire heating elements suc- 
cessfully engineered by SAFEWAY to meet tailor-made specifications are: 


@ heating blankets for honeycomb and metal-to-metal bonding 
@ de-icing units for airfoil surfaces 


@ heating elements for launching equipment and for airborne gyros, cameras, 
computers, servos and batteries — for missiles or aircraft 


@ radiant heating panels for industry 
@ defrosting units for industrial and commercial refrigeration 


FOR YOUR COPY OF A FACT-FILLED FOLDER, PLEASE WRITE: 


HEAT 
If it has to be heated (and the “it” can be just aa: 
about anything), you can rely on SAFEWAY 


engineers to study your problems and — with- 
out any obligation — submit an appropriate 
recommendation. 680 Newtield Street - Middletown, Connecticut 


12 





-»- NEWS IS HAPPENING AT NORTHROP * 


RADIOPLANE RP-77D 
SETS NEW DRONE 
ALTITUDE MARK! 


New holder of an unofficial world altitude 
record for propeller-driven drone aircraft — 
Radioplane’s RP-77D aerial target. This 
record-breaking bird climbed to more than 
46,000 feet during Army evaluation at Dona 
Ana Range, Fort Bliss, Texas. 


Sidelight on the flight: the record-setting drone 
had six previous flights to its credit - is ready 
for further action after its seventh recovery by 
two-stage parachute. 


Rocket launched, Radioplane’s RP-77D is 
turboprop powered to speeds in excess of 400 
miles per hour at above 40,000 feet — and is 
capable of flight duration exceeding one hour 
at this altitude. Relative to performance, it is 
a low-cost target. Constructed almost entirely 
of fiberglass laminate, the RP-77D has an 
additional capability for photo and television 
combat surveillance missions. 


Other current Radioplane drones in develop- 
ment are the supersonic USAF XQ-4A weapon 
evaluation target and the XKD4R-1 rocket 
target for the U.S. Navy — two more members 
of the world’s only complete drone family. 


“eee 
RADIOPLANE 


Van Nuys, California, and E! Paso, Texas 
A Division of Northrop Corporation 





| 
XVII This is the seventeenth of a series of advertisements dealing 


with basic facts about alloy steels. Though much of the 
information is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


Uses of Aluminum in Alloy Steels 





Aluminum as an element has been 
known to chemists and metallur- 
gists for many years. It is never 
found in nature in its metallic state, 
being derived chiefly from bauxite, 
an aluminum hydroxide. Bauxite is 
present in various parts of the world, 
including several tropical and semi- 
tropical regions. 

When used in the making of alloy 
steels, aluminum has several im- 
portant functions. Because of its 
great affinity for oxygen, it is a 
reliable deoxidizer. It produces fine 
austenitic grain size. And when it is 
present in amounts of approximately 
1 pct, it promotes nitriding. The 
nitriding process could be described 
as surface- or case-hardening by 
means of a nitrogenous medium, or 
by heating in an atmosphere of am- 
monia gas and dissociated ammonia 
mixed in proper proportions. 

Other effective agents in producing 
nitrided cases are chromium, vana- 
dium, tungsten, and molybdenum. 
As a rule, however, the hardest 
cases are obtained with aluminum- 
bearing steels, the nitriding grades 
being a good example. These are 


usually steels of medium carbon 
content with additions of chromium, 
molybdenum, and sometimes nickel. 

Generally speaking, the lower the 
effective nitriding temperature, the 
harder the case will be. Aluminum- 
bearing steels usually show a case- 
hardness range of 950 to 1150 DPHN 
(diamond pyramid hardness num- 
ber). Steels in which no aluminum is 
present have cases of substantially 
lower hardness. 

If you would care to know more 
about aluminum as an addition or 
alloying agent in steels, Bethlehem 
metallurgists will gladly give you 
full information. Just write or call us; 
our technicians are always at your 
service. They will do everything 
possible to help make your prob- 
lems easier. And whenever you need 
new supplies of alloy steels, remem- 
ber that Bethlehem manufactures 
the full range of AISI standard alloy 
grades, as well as special-analysis 
steels and all carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor : 
rHlEHey 


Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL #2 
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Equipped with Macwhyte Contro/ Cables 


An engineering triumph in vertical flight, Hiller’s 12E provides more 
ton miles per hour for industrial and commercial users. Its brawny 

Gross Weight Lycoming 305 hp engine provides greater payload capacity . . . longer 
range . . . superior performance at high altitudes . . . and remarkable 
endurance under tough going. With plenty of room for three passengers, 
the 12E is built on the same dependable air frame as the Army’s 
rugged H-23D Raven. Safe? The 12E leads its class in flight and landing 
load safety factors. 


Every moving part, every component on the 12E was carefully 
§ selected to ensure outstanding performance and dependability. That’s 
why Hiller chose Macwhyte control cable for the 12E’s main rotor 
=e and tail rotor systems. 

Macwhyte “Hi-Fatigue®” Aircraft Cable is made in a complete line 
of sizes and types. Macwhyte “Safe-lock”’ Cable terminals of stainless 
steel are available loose or in complete assemblies ready for installation 

st Macwhyte Aircraft Cables, Terminals, and Assemblies meet the 
hey ' requirements of aircraft manufacturers, airlines, and military specifi- 





MI } cations. Aircraft Catalog A-3 on request. 
A } ie bisa sihantptss 
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4 MACWHYTE WIRE ROPE COMPANY, 
, AS 2906 Fourteenth Avenue, Kenosha, Wisconsin 
i N me hs Cable + Terminals + Assemblies + Tie Rods 
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Experience—the added alloy in A-L Stainless, Electrical and Tool Steels 








STAINLESS STEEL PRODUCERS 
and What They Make 
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Of the 60 producers of stainless steel... 
only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


In its November 4, 1957 issue, STEEL magazine published 
a complete run-down on the stainless steel industry. This 
article reveals that only Allegheny Ludlum, of the 60 some 
companies making stainless, produces all sizes, shapes, 
finishes and analyses. 

This can save you considerable time and money. When you 
make Allegheny Ludlum your one source of stainless, you 
work with one sales engineer—one order, whether you buy 
sheet, strip, bars, tubing or whatever. 

And, at the same time, you get the best technical service. 
A-L’s crack research and development department is con- 
tinually searching for new alloys, and better ways to use 


today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature. 

Allegheny Ludlum follows the product from the melt 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs. 

Profit by Allegheny Ludlum's status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . . see how he can save you money 
and time. Or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 
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ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... 


- EVERY HELP IN USING IT 





At B.F. Goodrich 
the space age 
started in 1934 


That was the year B. F.Goodrich devel 
oped the first rubber stratosphere flying 
suit for attempts at setting altitude 
records. Through the years this suit has 
been constantly improved to meet the 
needs of higher-flying pilots. And when 
the first man sets foot on the moon he 
will probably be wearing a modification 
of today's B.F.Goodrich Full Pressure Suit 
B. F.Goodrich engineers are working 
in many ways to help man break the 
bonds of earth—and return safely. Missile 
nose cones, improved solid fuels, propel 
lant heaters, missile battery box heaters 
instrument heaters, printed and etched 
circuits, stronger metal and plastic struc 
tural materials, insulating materials, pre 
cision rubber seals and gaskets, blind 
fasteners —these are only a few of the 
items that may help solve your space 
age problems. For specific R & D infor 
mation, write: B.F. Goodrich Aviation 
1934 Stratosphere Suit Products, a division of The B.P.Goodrich 
Company, Dept. AW - 39A, Akron, Ohio 





Lightweight Pull Pressure Suit 
developed for U.S. Navy 


B.E fy 00 d ric h aviation products 











New MiIcKERS building block |concept applied to 











CONSTANT verti 
SPEED DRIVES a 5 


Fast Delivery 


for 400 cycle A.C. electrical systems Low Cost 
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PRE CONTROLLER Frequency control + 0.1%. Uses electronic VARIABLE DISPLACEMENT 
frequency controller to regulate pump dis- PRESSURE FROM UTILITY 
placement. System pressure is function HYDRAULIC SYSTEM 
of load. 
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ALTERNATOR —_ 
FIXED Frequency contro! +-0.25%. Uses load sensi- 
DISPLACEMENT tive system to match infinitely variable 
MmOrToR electrical load. System pressure is constant, = _— 


flow demand is load dependent. RETURN TO UTILITY 
HYDRAULIC SYSTEM RESERVOIR 





























ALTERNATOR 


@ Using this “building block” construction, Vickers 
Constant Speed Drives are assembled to exact 
requirements from the abundance of Vickers 
standard and proven components. Practically any 
characteristics you need can be quickly adapted 
to the existing Vickers product mix. These include: 


FREQUENCY CONTROL 


+ 3% with hydraulic contro! Frequency control + 0.1%. Uses electronic 
+ 0.1% with electronic control (or better if desired) frequency signal to trim hydraulic flow 
VERSATILITY control. System pressure is constant. 


1 to 75 hp with standard hardware 
Flexibility of package shape and location 


HIGH EFFICIENCY 
Volumetric efficiency of either pumps or hydraulic 
motors is 96% at 3000 psi. This together with 
optimum matching of components results in very 
high system overall efficiency. 


MINIMUM WEIGHT 
Significant optimization engineering can be 
applied to your system design considerations 
from similar Vickers application experience, 


OVERLOAD CAPACITY 
Depending upon system requirements, overload Frequency control ++ 3%. Uses hydraulic flow 
capacity of from 120% to 200% can be provided; control only. System pressure is constant. 


For further information, write for Bulletin A-5234. _— 


Frequency control + 3%. Uses hydraulic flow 
control to supply single or dual motors de- 
pending upon load variations. System pres- 


PT I AEE os ore sure is constant 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division—Engineering, Sales and Service Offices: 
ADMINISTRATIVE and TORRANCE, CALIFORNIA 
ENGINEERING CENTER 3201 Lomite Bivd. « P.O. Box 2003 
Department 1462 « Detroit 32, Mich. Torrance, California 
Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Island, N. Y. « Arlington, Texas 
Seattle 4, Washingt © Washington 5. D.C. 
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NASA Details Procurement Procedures 
> Civil space agency adopts decentralized approach; drafts formula 


to cope with expanding program. 


Justice Department May Join ATA Probe 


P Airlines feel investigation will couse deep rift in relations with 


Board; inquiry aims unclear. 


Pershing to Test Industry's Army Missile Role 
> Major part of development of Army-Martin ballistic system is 
entrusted to contractor for first time. 


SPACE TECHNOLOGY 
NASA Details Procurement Procedures 
Venus Detected by M.1.T. Radar 
Nuclear Rocket Acceleration Urged. . 
Space Council Staff Urged 
ASME Warned Against Space Panic’ . 


MISSILE ENGINEERING 


Synthetic Chemicals in Rockets 
Pershing to Test Industry Role 
Nike Zeus Components Tested 


AERONAUTICAL ENGINEERING 


East Germans Plan BB-152 Exports. . 
Closeup of Soviet Badger Bomber... 
Coast Guard $-58 Helicopters 

French Split on Mirage IV 
Production Briefing 


BUSINESS FLYING 
Tighter Competition for Sprayers. . 
Mexican Bank Gets F-27A... 
Reading Air Meeting 
Civil Agency Fleet to Total 414 
Private Lines 


EQUIPMENT 
Flexible Loader for B-58 Pod 
Mach 3 Heat Tests of Cockpit 
New Aviation Products 
What's New 


AIR TRANSPORT 
CAB Probe of ATA 
TWA 707 Markings 
Engineers’ Charge Disputed 


Hughes Asks TWA Lease Approval. cs 
PanAm 707 Dive Hearing 
Electra’s Crash Probe... 
Northwest Challenges BOAC 
Northwest Jet Costs ... 
Irish Air Lines 720 Fi 

Latin Airline Troffic 

Boeing Rolls Out First VC-137A 
Airline Cay 1959. 
Shortlines . 3 

Airline Observer 


MANAGEMENT 
Defense Contracts Scored 
Who's Where . 
Industry Observer 
Washington aneneed 
News ee 


FINANCIAL 


Martin Sales Rise..... 

Ryan Stock Goes to New Highs. . -— 
Missile Systems Funds: 1946- 1960 
KLM Debentures Response. ie 
USAF Contracts 

Navy Contracts 


Calendar 


EDITORIAL 
From Capitol Hill 


COVER: First Discoverer satellite launching at Vandenberg AFB, Calif., proved 
the feasibility of using a Douglas Thor and Bell Hustler rocket engine combi- 
nation to put a relatively heavy satellite into orbit. The Discoverer second 
stage satellite, consisting of a Lockheed-developed instrumented nose cone 
coupled to the Hustler rocket engine, weighs almost 1,450 Ib. after propellant 


is expended (AW Mar. 9, p. 323). 


Discoverer I's over-all length was 78.2 ft. 


Total of 19 firings are planned for the Discoverer series (see p. 23). 
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A NEW FAMILY OF. . . HYDRAULIC PUMPS 
WITH THE LOWEST WEIGHT DISPLACEMENT RATIO 





For Aircraft, Missiles, and Systems! 


Model P56 Model P175 


This new family of rotary plunger pumps is furnished with 
forged aluminum housings for fluid operating temperatures 
to 400°F. Thousands of hours of endurance and qualification 
testing, as well as flight tests, have proven that these new 
pumps will satisfactorily handle all MIL specification 
hydraulic fluids including Oronite 8515 and will exceed 
MIL-P-19692 specification requiring 750 hours of endur- 


ance. The low weight displacement ratio is accomplished 


by utilizing space not available in other designs to incor- 


porate the variable displacement feature and servo system 
Plungers operate on an inclined axis to provide centrifugal 
side loading 


force and are arranged such that the 


on each plunger is minimized when the maximum over- 


hung moment occurs. 
Fixed displacement pumps are also available in all models 


return 


with reduced weight and envelope dimensions. 

The proven Bendix in manufacturing 
thousands of direct injection pumps and fuel systems for 
reciprocating engines, fuel supply pumps, fuel systems for 
engines, hydraulic pumps, and hydraulic 
you of a quality 


experience ol 


turbine systems 


for high 
unit OI 


performance missiles assures 





system meet- 
ing the high relia- 
bility standards of the 


FOR 3000 AND 4000 PSI 
SPEEDS TO 18,000 RPM 











industt y 


MAJOR PRODUCTS—aircraft and missile hydraulic pumps; hydraulic components and sub-systems; engine fuel pumps and fuel system com 
ponents; precision beilows and bellows assemblies; thermostats and related sub-assemblies; and sub-contract manufacturing and brazing 


Hamilton Division 


HAMILTON, OHIO 





EDITORIAL 





From Capitol Hill 


As Congress heads for its Easter recess, the pattern of 
debate on key issues affecting the aviation industry and its 
related technologies is becoming clearer. Brightest spot- 
light continues to be focused on the Defense Department 
budget where the basic adequacies of our military pro- 
gram are being challenged by an increasingly large group 
of congressional critics. Although the critical edge of 
this defense debate has been sharpened by such leaders 
of the Democratic majority as Senators Lyndon John- 
son, Richard Russell and Stuart Symington, they have 
been joined in recent weeks by such Republican stalwarts 
as Senators Leverett Saltonstall, Styles Bridges and Jacob 
Javits. 

President Eisenhower has made the strongest personal 
effort to back his Fiscal 1960 defense budget, including 
nine successive weekly press conferences, a national tele- 
vision appearance and the most unusual device of having 
each member of the Joint Chiefs of Staff formally sign 
a document stating that the defense budget was “ade- 
quate.” The effect of these Joint Chief signatures on 
this document was somewhat vitiated by a series of 
amendments filed by each service chief detailing the 
vital programs in his area that were omitted or grossly 
curtailed in this “adequate” defense budget. 

Key issue on which the Fiscal 1960 defense budget 
debate appears to hinge is the gap in ICBM strength 
between the U.S. and the USSR that the Administra- 
tion admittedly and deliberately now plans to permit 
during the next five years. 

No American citizen can feel very secure over a 
deliberate decision to allow a potential enemy the oppor- 
tunity to build a strategically significant lead over this 
country in the most technically advanced type of weapon 
likely to be available during the next five years—the 
liquid-fueled, inertially guided ICBM delivering a 
megaton yield warhead. 

Defense Secretary Neil McElroy has stated that the 
Soviet lead in this area would amount to a three-to-one 
edge by the end of 1961 under present plans. Sen. 
Symington has raised this ratio to four-to-one on the 
basis of the same evidence used by Secretary McElroy. 
But solid planning figures actually being used in the 
Pentagon come close to doubling these quoted odds that 
this country will face in ICBM capability by the end 
of 1961. In the face of this evidence, even such con- 
servative Republican journals as the New York Herald 
Tribune and Life magazine have followed Aviation 
Weex’s earlier lead and called for a re-examination of 
ICBM production and operational programs with a view 
toward increasing them significantly to meet the Soviet 
challenge. 

USAF has now drafted a program aimed at doubling 
production of the Atlas ICBM, the only such missile 
now sufficiently advanced along the development cycle 
to warrant such consideration. But this program, while 
now solidly supported by USAF, has yet to clear the 
Defense Department budgetary hurdle and has yet to be 
endorsed by the White House. 

Watch for civil aviation to get an increasingly close 
scrutiny on Capitol Hill during the remainder of this 
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session. Sen. Mike Monroney, an influential leader in 
this area, is not satisfied with the course of federal air 
port aid policy as pushed by the Administration. He 
will also keep an eagle eye on the burgeoning opera- 
tions of the new Federal Aviation Agency. Adequacy of 
present and proposed airways modernization and safety 
programs will be a subject of increasing debate. Possible 
dominance of the FAA by a relatively small but key 
group of military officers is also a worry on Capitol Hill. 

Military Air ‘Transport Service will get back into the 
congressional spotlight with its proposal to begin buy 
ing DC-8 or 707 jet transports, basically passenger trans 
port designs hastily and expensively converted to cargo 
versions. The kneeling landing gear and swing-tail load 
ing versions of these jet transports sought for MATS use 
will be a highly controversial issue, both on Capitol Hill 
and within USAF. There is a strong faction in USAF 
that makes an excellent case for the use of turboprop 
powered heavy logistic carriers specifically designed for 
cargo operations. 

There is a growing groundswell of curiosity on Capitol 
Hill over the course being taken by the House Space 
Committee headed by Overton Brooks. Last year, this 
committee headed by Majority Leader John McCormack 
did an outstanding job in handling legislation that 
created the National Aeronautics and Space Adminis- 
tration. ‘This year, his heavy duties as majority leader 
prevented Mr. McCormack from continuing leadership 
of this committee. With 19 freshmen congressmen as 
signed to it and a new chairman, this committee faced 
an admittedly difficult task in equaling the excellent 
record of the previous committee and its professional 
staff. 

Chairman Brooks has so far displayed a shotgun ap 
proach to the serious problems of getting the national 
space program organized and accelerated. In several 
cases, the committee has strayed far from its legitimate 
terrain. As an example, investigation of the Nike Zeus 
anti-ICBM program is clearly no business of the space 
committee. It is obviously the concern of the Armed 
Services Committee. We strongly recommend that the 
House Space Committee and its chairman make a serious 
reappraisal of their program before they lose too much 
of the reputation for solid, serious contributions that this 
group earned last year. They should also strongly con 
sider the amount of precious time wasted by the unnec 
essary duplication of testimony before a variety of groups 
by the key people in these programs 

As the political temper of Capitol Hill becomes hotter 
with the approach of the 1960 presidential election, 
aviation leaders will face an increasingly difficult problem 
of getting these vital issues debated and legislated with 
out the stress and strain of partisan politics. We hope 
they will make every effort to impress on Congress the 
vital strength that aviation now adds to our national 
structure, from fast transports to gathering new secrets 
from the stars. With this in mind, it should be obvious 
that a sound national aviation policy will best serve both 
parties and the people who support them. 

—Robert Hotz 
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HIGH-SPEED GEAR PUMPS 


FOR THE NEXT GENERATION 
OF AIRCRAFT-MISSILES- SPACECRAFT 


High performance hydraulic 
pumps by Eastern are uniquely 
suited to the exacting operating 
requirements demanded in the 
craft of tomorrow. 


Check these Eastern gear pump 
features — do they suggest a 
solution to your present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo 
system pump shown delivers 1.5 gpm @ 1500 psig — measures only 17%” X 17%” 
X 2%”, weighs 9 oz. 

Wide performance range: pumps available have theoretical displacements 
from .0016 to .0419 cu. in. per revolution — flow from .025 to 2.0 gpm, pressures 
from 0 to 2000 psig, at speeds to 24,000 rpm. Weights with motor range from 
1.5 to 8.5 Ibs. 

Unaffected by extreme environments: rugged, reliable Eastern units take 
loads to 50g in stride — shrug off temperature differentials to meet MIL specs. 
Flexibility, economy: mass-produced components can be teamed into the pre- 
cise configuration you need. Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help you solve 


your hydraulic pump or power problems. Write for Bulletin 360 
— your complete new guide to Eastern aviation products. 


EASTERN INDUSTRIES, INC. 


100 SKIFF STREET e HAMDEN, CONN. 
West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 


HYDRAULIC POWER * ELECTRONIC COOLING * REFRIGERATION-TYPE COOLING « 
PRESSURIZATION-DEHYDRATION * SERVO-VALVE HYDRAULIC SYSTEMS « 








WHO'S WHERE 
In the Front Office 


J. S. Warshauer, president, Summers Gy 
roscope Co., Santa Monica, Calif Mir 
Warshauer succeeds T. O. Summers who 
is now directing activities of a separate di 
vision devoted to the design and develop 
ment of new products. 

Col. Bernt Balchen (USAF, ret.), vice 
president-planning of the newly incorporated 
(Del.) Resort Airlines, Inc 

Richard W. Hodgson, president, Arnoux 
Corp., Los Angeles, Calif 

Arch T. Colwell, vice president-engineer 
ing, research and development, Thompson 
Ramo Wooldridge, Inc., Cleveland, Ohio 
Also: Raymond S. Livingstone, vice presi- 
dent-human relations. 

Lt. Gen. James M. Gavin (USA, ret.), 
executive vice president, Arthur D. Little, 
Inc., Cambridge, Mass 

Paul J. Reeves, vice president-sales, Tim 
ken Roller Bearing Co., Canton, Ohio 

Frank B. Powers, executive vice president, 
Aerovox Corp., New Bedford, Mass. Mr: 
Powers succeeds Bert Conway, now chair- 
man of the executive committee. 

C. Leo De Orsey, Washington attorney, 
1 director of Fairchild Engine and Airplane 
Corp., Hagerstown, Md 

Norman C, Pickering, vice president and 
technical director, Avien, Inc., Woodside 
N. Y 

William A. Carolla, vice president-sales, 
and Fred A. Twomey, vice president-mate 
riel, Air Associates Division of Electronic 
Communications, Inc., St. Petersburg, Fla 

Col. Ernest A. Pinson, director of the 
Air Force Cambridge Research Center's 
Geophysics Research Directorate, I G 
Hanscom Field, Bedford, Mass 

The following have been named to the 
General Aviation Advisory Committee of 
the Federal Aviation Agency, Washington 
D. C.: Dr. Leslie Bryan, director, Institute 
of Aviation, University of Illinois; Leighton 
Collins, editor, Air Facts magazine; J. Tur- 
ner Moore, former vice president, Electric 
Auto-Lite Cx Wiliam Berry, manager 
Municipal Airport, Stuttgart, Ark.; Joseph 
B. Burns, president, National Business Air 
craft Assn. Also, the FAA has named Jay 
Meilsel, personnel officer, Office of Person 


nel and Training 





Honors and Elections 


Dr. James R. Killian, Jr., special assistant 
to the President for Science and Technol 
ogy, has been named recipient of the West 
ern Society of Engineers’ 1959 Washington 
\ward for exceptional leadership and 
achievement in scientific and technological 
ducation and distinguished service to his 
country and mankind.” 

D. R. Shoults, general manager of Gen 
eral Electric's Aircraft Nuclear Propulsion 
Department, has received the Engineer 
Scientist of the Year award from the 
Cincinnati Technical and Scientific Soci 
ties Council for “his leadership in the 
development of a nuclear propulsion sys 
tem for aircraft and . this country’s first 
jet engines as well as its first supersoni 
aircraft.” 

(Continued on page 96) 
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INDUSTRY OBSERVER 


> Total of 19 Thor-Hustler combination Discoverer polar-orbit satellites are 
slated for firing from Vandenberg AFB over the Pacific Missile Range in 
the Advanced Research Projects Agency program. In addition to first launch 
last month, timetable anticipates a second firing this month, two per month 
for April-October period and one per month thereafter. Thor booster No 
163 (first production unit bore the number 101) is on the pad at Vanden 
berg now, numbers 170 and 174 are undergoing work there for adaption 
to second-stage Bell Hustler for succeeding shots. 


> Bistatic radar is being investigated for both Air Force and Navy as an 
economical early warning system. Current experiments are being made in 
the Caribbean area. System gives accurate time resolution, is not good for 
position accuracy. Several stations track targets, and triangulation locates 
a target in space. Problem is that beams from two stations, working with a 
pair of targets, also will locate a “ghost” target at the third intersection of 
their beams. 


Separation of dummy second stage from first stage will be attempted in 
the last of four A-series firings of the USAF-Martin Titan intercontinental 
ballistic missile. Separation system involves explosive bolts, retrorockets on 
first stage and two solid propellant pusher rockets mounted on the second 
stage to accelerate it out of the way of the booster. 


> Destination of four more USAF Thor operational squadrons are scheduled 
to be announced shortly. This will boost number to nine. Four squadrons 
are projected for England, a fifth for Elmendorf AFB, Alaska. New sites 
may add to Alaska strength, others will be put in Pacific areas. 


> General Electric will receive a Convair B-58 for a testbed for its ]93 
engines late this summer. Engine will fly sometime soon after the first of 
the vear. The Mach 2-plus jet bomber will be modified to carry th 
engine under its fuselage 


> Bendix Pacific Division is developing a helicopter radar with a multicolor 
presentation. Pilot sees standard PPI presentation on the scope with all ter- 
rain and obstacles below his flight altitude showing green. Any obstacle or 
terrain feature above his height shows red on the presentation. Overlap 
area at his altitude is presented in yellow. 


> Range requirement for flight test of Navy Eagle long-range air-to-air 
missile calls for altitude availability up to 100,000 ft. Speed of missile will 


be Mach 4. Range requirement is forecast to exist through 1965 


> Sustaining engine in the Air Force Convair Atlas intercontinental missik 
produces 80,000 Ib. thrust at altitude. Engine, developed and manufactured 
by Rocketdyne Division of North American Aviation, Inc., delivers about 
60,000 Ib. at sea level. 


P North American Rocketdyne engines for the Army-developed Chrysler 
Jupiter intermediate range missile are delivering 188,000 Ib. thrust. Engines 
have been run by Rocketdyne at more than 200,000 Ib. thrust but are rated 
at 188,000 Ib. for use in the Air Force-deployed missile. 


© Eleven Air Force bases in U.S. and one in Puerto Rico will be outfitted to 
handle new Hound Dog air-to-surface missile and Quail air-launched deco 

missile at a cost of about $9 million. Bases include Wright-Patterson AFB 
Ohio; Eglin, Fla.; Loring and Dow, Me.; Griffiss, N. Y.. Sevmour-Johnson 
N. C.; Blytheville, Ark; Warner-Robins, Ga.; Wurtsmith, Mich.; Altu 

Okla.; Minot, N. D., and Ramey, Puerto Rico 


> Russia is continuing to modify its single-rotor Mil Mi-1 helicopter in an 
effort to set international speed records. The craft's latest achievement is 
a 62.7-mi. closed course flight from Moscow’s Tushino Airdrome at an 
average speed of 117.57 mph. Mi-ls’ best previous speed over this distance 
was 109.7 mph. 

















RADAR SIGNALS FROM 


When man first rides a rocket into the fringes of our atmosphere, tracking stations 
on the ground will know his position and trajectory from signals beamed to earth 
by a tiny radar transponder. 


This Stavid-designed and Stavid-built beacon receives transmissions from 
tactical radar sets on the ground and develops coded pulses for identification and 
tracking. The system provides for the passage of data in both directions, and 
permits tracking at greater distances than ever before. This development represents 
new gains in miniaturization techniques achieved by Stavid engineers, who are 
steadily advancing the state-of-the-art in electronics systems engineering. 


OTHER AIRBORNE PROJECTS INCLUDE: 
¢ High-power Modulator-Transmitter for Radar Set AN/APQ-73 
* Search and Bombing Radar OA-2003 (XN-1)/ASB 
© All-Weather Radar Toss-Bombing System 


Stavid Project Engineer, W. L 
McCULLOH, has 10 years’ exper- 
ience in the development of air- 
borne electronics, including: X 
and S-band Beacons, Radar Toss 
Bombing, Airborne DME and 
ranging and coding circuitry. 


STAVID Engineering, Inc. Pisiciiess, ew sersey 
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Missile Management 

Ilouse Military Operations Subcommittee headed by 
Rep. Chet Holifield (D.-Calif.) will call in major con 
tractors beginning April 6 for testimony on their experi- 
ence under the missile programs managed directly by 
Army and Navy and under USAF programs managed by 
Space Technology Laboratories (see p. 34). Other devel- 
opments include: 
e General Accounting Office is making ficld audits of 
15 Atlas, Titan and Thor contractors in connection with 
its comprehensive investigation of USAF ballistic mis- 
sile programs under STL management (AW Nov. 17 
p. 34). GAO plans to submit its report to Congress be 
tore the mid-vear adjournment. 
¢ House Information Subcommittee headed by Rep 
John Moss (D.-Calif.) last week issued a report denounc 
ing Air Force for withholding the complete study of the 
ballistic missile program by the USAF inspector general 
from GAO (AW Nov. 24, p. 34). Declaring that USAT’s 
refusal “has no statutory authority” and “‘is based solely 
on a naked claim of ‘executive privilege,’ the 
mittee added 

“The Air Force refusal makes it necessarv for the GAO 
to trv to duplicate the work of the Inspector General 
Vhis will cost an estimated $125,000 and require further 
time on the part of Air Force technical and operation 
personnel—time which could be better spent on the mis 
The adamant position of the Air Force, 
refusal to 


subcom- 


sile program. 
however, leaves no alternative. ‘The Ai 
make available the ‘backup’ material collected in the 
course of the Inspector General's survey makes it doubt 
ful, even with the extra expenditure of time and money, 
that the General Accounting Office—and therefore the 
Congress—can ever obtain the full facts about 
ment of the vast ballistic missile program. . . .” 


lorce 


manage- 


White vs. Symington 


Despite persistent prodding from Sen. Stuart Svming- 


ton (D.-Mo.), Air Force Chief of Staff Gen. Thomas D. 
White firmly defended reductions made by the President 
in the Fiscal 1960 budget in testimony before the Senate 
Preparedness Subcommittee 

Projects climinated, Gen. White said, might have been 
“desirable,” but they were not “vital When White 
balked at endorsing an acceleration of production of the 
USAF-Convair Atlas missile to close the gap in intercon 
tinental ballistic missiles which will develop if Russia 
fully utilizes its productive capacity, Sen. Symington 
declared 

If Congress had as little apprehension as the Joint 
Chiefs have with respect to what the Russians are doing 
as against what we are doing, this country would be in a 
pretty bad shape In three vears, the Russians will 
prove to us that they have 3,000 ICBMs. Let that be on 
the record.” U.S. plans are for 300. Gen. White also 
e Wrote off any prospect of a limited ground war over 
Berlin—in direct ‘contrast to Gen. Maxwell ‘lTavlor, Army 
chief of staff, and Adm. Arleigh Burke, chief of naval 
operations 
¢ Opposed a pending request by NATO commande 
Gen. Lauris Norstad for re-enforcements, commenting 
“I do not think it is necessary, but if I were in his shoes 
| think that is what I would recommend.” 
¢ Endorsed the current expenditure of $5.5 billion a vear 
on U.S. air defense—which Adm. Burke suggested might 
be better diverted to offensive missiles. 


Washington Roundup 





Renegotiation Proposal 


On another front Rep. Cecil King (D.-Calif.) proposes 
to open Renegotiation Board actions “to the light of 
day.” King has introduced legislation which would re 
quire the board to furnish a contractor a full exposition 
of facts and reasoning before issuing an excessive profits 
It also would require public reports 
Because this is not done now, King 


order against him 
on all major orders 
‘the Congress, the public 
unaware of inconsistencies 
act resulting 
inno 


declared, ind the adversaries 


before the board are which 
may develop in the administration of the 
in unfairness and discrimination regardless of an 
cent motive.’ 

King is a member of House Ways and Means Com- 


ontinuation of the 


His bill also 


mittee wich will soon conside 
renegotiation law, due to expire June 30 
would 

¢ Limit excess profits recaptures on incentiv: type con 
tracts. The contractor would be entitled to the 
profits,” plus 10% of the amount of thes¢ profits 
© Authorize review of tax court decisions on renegotia- 


S. Court of Appeals. 


agreed 


tion cases by the | 


Hardened Bases for Atlas? 


Defense Department is seriously considering 4 proposal 
to provide Air Force with the necessary funds to harden 
the operational launching areas for the Convair Atlas 
intercontinental ballistic missile in roughly the same man 
ner now planned for the Martin Titan ICBM in view of 


the growing Soviet missile threat 


Joint Chief Appointments 


Gen. Maxwell D. ‘Taylor will retire at the expiration of 
Army chief of staff on June 
ceeded by Gen Lemnitzer 

chief of staff 
House said that Taylor, presently completing his second 
two-vear term in the post, had told Defense Secretary 
Neil McElroy that he did not want to serve a third term 
Ihe White House also denied that Gen. Tavlor was 
signing, or being dropped, because of his publicly ex 


30 to be suc 
Army vice 


his term as 
Lyman | now 


In announcing his retirement, the White 


pressed opposition to the Fiscal 1960 defense budget 
(AW Mar. 16, p. 29 
In announcing Gen Presi 


Nathan 
Joint 


ippointment 
Gen 
uirman of the 
Aug. 15, 195 
term as 


White 


Lemnitzer’ 
dent L:isenhower also nominated Air Force 
I’. ‘Twining for reappointment as ch 
Chiefs of Staff, a post he has held since 
Adm Arle igh \ Burke for a second 
chief of naval operations, and Gen 
for his second two vears as Air Force chief of staff 

The fifth member of the Joint Chicfs, Marine Gen 
Randolph Pate, finishes his second two-year term on Dec. 
31. He is expected to retire at that time 


Non-Sked Review Disputed 


Major trunk carriers are taking a dim view of recon- 
sideration petitions filed by 11 non-scheduled operators 
who failed to qualify for permanent status in the recent 
Large Irregular Air Carrier Investigation The Civil 
Aeronautics Board utilized a “‘vardstick unduly favorable’ 
to the successful applicants m the case, the 
complain, and should hesitate before dropping the quali 
still further Washington staff 


two-vecal 


Thomas D 


obj« ctor 


fications 
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NASA Details Procurement Procedures 


Civil space agency adopts decentralized approach; 
drafts formula to cope with expanding program. 


By Evert Clark 


Washington—National Aeronautics and Space Administration is taking a 
streamlined, decentralized approach to procurement in an effort to handle 
with urgency a buying program expected to grow from $220 million in Fiscal 
1959 to $2 billion annually within the next few years. 

T. Keith Glennan, NASA's director, has told Congress that he foresees 
budgets of $2 billion by Fiscal 1962 or 1963. He has estimated the cost of 
the space vehicle booster program alone at $2 billion and has said that it 
may take $200 million to bring the 1.5 million Ib. thrust single-chamber 
engine to a state of usefulness and another $200 million to complete the 


\lercury man-in-space project. 

NASA not only must procure the 
great bulk of this effort, but it also must 
organize new efforts and operate exist- 
ing projects, all with the wartime sense 
of urgency that Glennan has promised. 
In making the transition from the $100- 
millfon a vear National Advisory Com- 
mittee for Acronautics—which procured 
almost nothing but its own construction 
work and development and test cquip- 
ment—the new agency must take care 
not to damage the in-house research 
capability that it inherited from NACA. 

lo meet the challenges in the pro- 
curement area, NASA is relying chiefly 
upon flexibility and the great use of 
existing procurement regulations and 
agencies wherever possible. 

Flexibility at the moment is largely 
a result of lack of size. The old NACA 
had a headquarters procurement staff 
of 10 or 11. Last Jan. 19, when Emest 
W. Brackett became the space agency's 
director of procurement and contracting, 
the staff stood at 18. By the end of this 
fiscal year it is expected to total 31 
including clerical workers. 

Brackett, who was formerly contract 





ALBM Bidders 


Washington—Twelve companies and 
industry teams are expected to submit 
proposals for development of Air Force’s 
WS.-138A air-launched intermedi- 
ate range ballistic (ALBM) in- 
tended as a successor to Hound Dog. 
List includes Boeing, Fairchild, Martin, 
McDonnell, North American, Northrop, 
Raytheon, Republic and Temco plus 
teams consisting of Bell Aircraft/Thomp- 
son Ramo Wooldridge, Douglas/General 
Electric and Lockheed/Convair. Bid- 
ders were scheduled to make oral presen- 
tations last week at Wright-Patterson 
AFB in Dayton. 


new 
missile 
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specialist and consultant to the director 
of procurement and production at 
USAF’s Air Materiel] Command, in- 
tends to keep the staff as small as 
possible to retain this flexibility. 

A major part of NASA's procurement 
philosophy is decentralization, primarily 
to keep evaluation of proposals and 
technical supervision of contracts close 
to the research center most concerned 
with any specific project. 


Contracting Centers 


means that 
contracting 


This decentralization 
there will be five main 
centers: 
eSpace Science Center at Beltsville, 
Md., a Washington suburb. Although 
construction of the center has not vet 
begun, procurement personnel at NASA 
already are organized into a “head- 
quarters group” and a_ “Beltsville 
group.” 

@ Langley Research Center, Langley 
Field, Va. Procurement officer for 
supplies and equipment is Sherwood I 
Butler, and contracting officer for con- 
struction projects is J. Cabell Messick, 
chief of the engineering services division. 
@ Lewis Research Center, Cleveland, 
Ohio. Procurement officer for supplies 
and equipment is FE. C. Braig and 
contracting officer for construction is 
Charles A. Herrmann, chief of tech- 
nical services division. 

@ Ames Research Center, Moffett Field, 
Calif. Procurement officer is M. E. 
Bowling. 

NASA’s Western Coordination Of 
fice is being moved to Santa Monica, 
Calif., and its staff enlarged slightly to 
coordinate and administrate contracts 
in the western states and to handle such 
tasks as facilities capability reports. It 
will not issue new contracts. 

An indication of the speed with 
which NASA has done its contracting 
since it became operational last Oct. | 


is the fact that the great bulk of the 
$220 million Viscal 1959 procurement 
program had been programed and 
more than half of it had been obligated 
by mid-February. ¢ 

NASA began by adopting the Armed 
Services Procurement Regulations, with 
which most of its contractors already 
were familiar. Although NASA is in 
corporating changes wherever it feels 
that its special requirements allow im 
provement on the ASPRs, Albert F. 
Siepert, director of business administra 
tion, estimates that the ratio will b« 
about 99% ASPR and 1% changes in 
niost contracts. 

NASA also is making as full use as 
possible of military contracting officers 
to administer day-to-day operations. It 
will do its own technical monitoring of 
contracts, however. In the case of the 
Rocketdyne 1.5-million Ib. engine, 
NASA has one technical liaison man 
there now. Ile serves not as a decision 
maker, Seipert said, but as a fact-finder 
Number of technical liaison men will 
varv with the workload. For routine 
administration of the contract, NASA 
has called on the Air Force—the cog 
nizant service there—just as it has called 
on the Navy to administer the McDon 
nell capsule contract. 

NASA has not asked the services to 
increase contract staffs, and if increases 
are required later, NASA may do its 
own administering or provide funds for 
an increase in the service staffs. 

Wherever it can, NASA intends to 
advertise for bids. An example is a con 
tract, to be awarded bv the Lewis Re 
search Center this week, to one of four 
firms that responded to an invitation 
to supply NASA’s liquid hydrogen needs 
in the California-Nevada area for the 





Mercury Contract 

Washington—First contract for the 
Project Mercary manned space capsule 
has been signed by National Aeronautics 
and Space Administration with McDon 
nell Aircraft Corp. Contract is for $10.5 
million. Project ultimately is expected 
to cost $15 million. NASA also has an- 
nounced these contracts, all signed in 
February: 
@ Minneapolis-Honeywell Regulator Co. 
—$770,000 for guidance systems for four 
stage solid propellant Scout 
rocket. 
@ Aerojet-General Corp.—$170,000 for 
shipping rigs for Aerojet Senior boosters 
to be used in Scout. 
® Smithsonian Institution—$470,000 for 
electronic tracking and data reduction. 


Project 
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next four years. The hydrogen will be 
used in space vehicles and nuclear en- 
gine research. 

Most complex procurement prob- 
lems, however, will come in the negoti- 
ated, cost-plus-fixed-fee contracts. ‘These 
contracts will follow closely the pattern 
already set with the award of an initial 
$10 million to Rocketdyne for the 
1.5-nillion Ib. engine and the initial 
Mercury capsule award of $10.5 million 
to McDonnell. 

Bids will be invited from a number 
of companies selected from NASA’s 
source lists. Other companies, which are 
not invited initially but feel they have 
the capability to bid, also can attend 
bidders’ conferences. About one-third 
of the firms attending the Mercury bid- 
ders’ conference at Langley last Novem- 
ber fell into this category. None of 
the late starters finally submitted a bid. 
Nevertheless, Brackett said NASA “‘is 
bending over backward to see that every 
company with a capability has a 
chance,” and is encouraging firms to 
request Bidders’ Mailing List Applica- 
tions or otherwise bring themselves to 
NASA’s attention. 

Six companies were invited to bid on 
the 1.5-million Ib. engine contract. 
They were given one month to develop 
proposals. A board consisting primarily 
of technical people but supplemented 
by legal and fiscal talent developed a 
selection formula—weighing engineering 
approach, experience, estimated cost, 
fee, etc., and allotting them a certain 
number of points each—before they saw 
the bids. 

Selection was then made, “boiler- 
plate” contract proposals were pro- 
vided Rocketdyne for a week of re- 
view, and a definitive contract, including 
fixed fee determination, were completed. 
Formal contract negotiations were con- 
summated within one week, and the 
time from first invitation to the contract 
signing last Jan. 10 was 11 weeks. 

Mercury’s capsule selection process 
was handled quite similarly, with 34 
firms attending the bidders’ conference 
and 12 submitting bids. Selection was 
made at Langley, where Robert Gilruth 
heads the project, with legal and price 
inalysis help supplied from Washing- 
ton. The selection board listed three 
companies in order of preference. Its 
report was forwarded to Glennan and 
his staff and a presentation was made. 
Glennan concurred in the board’s first 
choice, and the contract with McDon- 
nell was signed last Feb. 5. 

NASA is writing regulations covering 
selection boards, which have no formal 
name as yet, and is organizing a com- 
prehensive small business program. It 
also is drafting special patent regula- 
tions, since by law it must take full 
right and title unless it finds, upon con- 
sideration, it is in the public interest 
to do otherwise 
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Millstone Hill Radar Unit Makes 
Venus Contact at 28 Million mi. 


By James A. Fusca 


Westford, Mass.—First radar contact 
has been established with the planet 
Venus. Signals transmitted from the 
high-power Millstone Hill radar of 
Massachusetts Institute of Technology's 
Lincoln Laboratory and reflected from 
the Venusian surface have been received 
at a range of about 28 million miles, 
more than 100¢imes the longest range 
previously achieved by radar. 

This first successful attempt at inter- 
planetary contact can have far-reaching 
implications in the field of space tech 
nology in addition to the more obvious 
contributions to radar astronomy. The 
experiment has proved the theoretical 
feasibility of interplanetary communica- 
tions, it can aid the more accurate 
determination of the size of the solar 
system and, by providing more precis¢ 
information about the exact position of 
planetary bodies, it can contribute to 
the navigation in space of unmanned 
probes and manned space vehicles. 

Successful contacts were made Feb. 
10 and 12 of last year. Signals transmit- 
ted by the large research radar were re- 
ceived with a low noise, solid state 
Maser preamplifier and recorded on 
magnetic tape. The tape record was 
necessary so that the very weak received 
signals could be pulled out of the back- 
ground noise by complex electronic 
analysis with a digital computer 

The most distant target previously 
detected by radar was the moon, first 
detected in 1946. In completing the 
round trip to Venus, the signals from 
Millstone Hill traveled approximately 
56 million miles 

Astronomers have for some time been 
waiting for the first radar detection of 
any one of the planets because of the 
high accuracy with which radar can 
measure distance. Distances between 
bodies within the solar system are 
known to a verv high degree of accuracy 
relative to one another, but absolute 
distances are known only approximately 
and the optical techniques used to 
obtain these estimates are considered to 
have been pushed to their limit. By 
determining any one distance more 
accurately, it is possible to calculate the 
other interplanetary distances more 
accurately 

lhe Venus contacts on Feb. 10 and 
12, 1958, provided two very precise 
measurements of the round trip travel 
time of the radar signals. With proper 
interpretation, these measurements 


should make it possible to fix the sizc 
of the solar system to an accuracy of 
0.001% which is about 100 times bet 
ter than has been attained with optical 
techniques. 

Calculations made during the past 
year from the Lincoln Laboratory data 
indicate that the dimensions of the 
solar system are slightly smaller than 
presently accepted values, but these 
results are considered preliminary and 
further analysis is planned 

In measuring the round trip time 
from earth to Venus, it was found on 
Feb. 10, 1958, to be 295.5065 sec.. 
which corresponds to an approximate 
distance of 27,530,000 mi.. and on Feb 
12 to be 302.9842 sec., corresponding 
to a distance of approximately 28,227, 
000 mi. One very important aspect of 
the experiment that still requires fur 
ther study before the exact distances 
are determined is the question of the 
velocity of propagation of the signals 
The approximate distances given are 
based on certain assumptions such as 
propagation along a straight path at the 
velocity of light. The distances ob 
tained appear to be in good general 
agreement with accepted astronomical 
data 

Distances within the solar system are 
usually measured in terms of the “astro 
nomical unit” which is defined as the 
mean radius of the earth’s orbit around 
the sun (about 93,000,000 miles). Pre 
liminary calculations indicate that this 
unit and therefore all interplanetary 
distances may be 0.0013% smaller than 
the presently accepted value 

rhe difference measured between the 
round trip travel times on Feb. 10 and 
12 was 7.4777 sec., indicating that 
Venus had moved 696,640 mi. farther 
awav from the earth in the two day in 
terval. This is in close agreement with 
the distance increase calculated from 
the most accurate astronomical data: 
the measured value differing from the 
predicted value by only 0.0022 sec., 
corresponding to a distance of about 
200 mi 

In spite of the increased receiver sen 
sitivity provided by the Maser, the r 
turn signals were expected to be too 
weak to detect or measure individually 
in the noise 

Several weeks of computer time were 
required for processing the tapes 
About 600 calculations were necessary 
for each run, each calculation adding 
some 8,000 separate signals to raise 
them above the noise level 
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Nuclear Rocket Effort Acceleration Urged 


Washington—Acceleration of the 
U.S. program for development of a 
usable nuclear rocket test vehicle was 
urged last week by Thiokol Chemical 
Corp. engineers during testimony be- 
fore the House Committee on Science 
and Astronautics. 

The recommendation was made in 
a joint statement by W. J. Reinhardt, 
chief technical planning engineer, and 
J. J. Newgard and Myron Levoy, nuclear 
propulsion project engineers, during 
the committee’s inquiry into rocket and 
space vehicle propulsion systems. 

Later, T. I. Dixon, chief engineer 
of North American Aviation’s Rocket- 
dyne Division, told the committee that 
a nuclear powered rocket could be 
completed within 5-10 years if fund 
ing for Project Rover was increased 
from $20 million to $40 million a year. 
He said Rocketdyne has available the 
necessary capacity to accelerate the 
project. 

The engineers suggested that an in- 
dustrial program be initiated to produce 
a test vehicle in order to provide more 
practical engineering data on costs and 
performance. 

The nuclear rocket can be used, the 
engineers said, to move from an orbit 
around the earth to any other planet, 
on tep ef one er more chemical stages 
to get into orbit around the earth or 
is a booster to get off the earth’s sur- 
face 

To illustrate 


comparative costs of 


placing vehicles in 300-mi. orbits, the 
first step in interplanetary travel, the 
Thiokol engineers assumed for illus- 
trative purposes, that it would cost $600 
for every pound of payload lifted to 
that height. Total cost, they said, of 
placing a 35,000 Ib payload into a 
300-mi. orbit with current propulsion 
would be $21 million. Ten such shots 
would total $210 million, or 4% of the 
current defense budget; 100 shots would 
be $2.1 billion, 5% of the current de- 
fense budget. 

However, they said that, by substitut- 
ing a high energy combination top 
stage to improve specific impulse by 
150 sec., the cost of one pound 
could be reduced to $480. Thus, they 
estimated, the cost of placing 10 satel- 
lites with 35,000 Ib. payloads into orbit 
would be $170 million; 100 shots, $1.7 
billion. Since improvement of specific 
impulse of current propellants greatly 
reduces cost figures, use of nuclear 
rockets with a specific impulse of about 
400 sec. greater than the advanced 
chemical propellants, would effect a 
very substantial saving. 

In considering a round trip mission 
from an earth orbit to Mars, the engi- 
neers said neither a nuclear nor a chem- 
ical rocket could make the trip in a 
specified time of less than five months. 
If the time specified was from five to 
eight months, only the nuclear rocket 
could make it, while bevond eight 
months, both could make it, but the 
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ROCKETDYNE CHART shows development of liquid propellant rocket engines in the U. S., 
ranging from 75,000 Ib. thrust engine originally intended for the Navaho missile and later 
used on Redstone, Jupiter-C and Explorer vehicles, to current 150,000 Ib. thrust engines 


used in Thor, Jupiter, Atlas, Titan, and space vehicles. 


Rocketdyne and Aerojet sustainers for Atlas and Titan. 
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The 80,000 Ib, engines are 


nuclear rocket could carry the greater 
payload. For the same gross vehicle 
weight and trip per man, the nuclear 
rocket could carry twice as much pay- 
load as the chemical rocket. 

To send a 30,000 Ib. payload to 
Mars, a 100,000 Ib. thrust nuclear 
vehicle or 200,000 Ib. chemical vehicle 
would have to be placed into a 20-mi. 
orbit around the earth. At the assumed 
figure of $600 a pound, it would cost 
$60 million to get the nuclear powered 
vehicle in orbit and $120 million for 
the chemical vehicle. Cost of the vehi 
cles are not compared because of the 
present lack of engineering data on 
nuclear vehicles. 

r. F. Dixon, chief engineer of 
Rocketdyne Division of North Ameri 
can Aivation, Inc., told the committec 
that, because of the high performance 
potential of nuclear rockets, larger pay 
loads can be delivered with fewer 
stages, opening the door to larger satel- 
lites and the establishment of planetary 
basis. 

To lift a 50-ton payload from earth 
to an orbit around Mars and return 
to an earth orbit, Dixon said, would 
require a six-stage high energy chemical 
vehicle with a takeoff weight of 30,000,- 
000 Ib. as compared with a two stage 
nuclear rocket and a takeoff weight of 
3,000,000 Ib. F 

Richard D. Geckler, vice president 
of the solid rocket plant of Aerojet- 
General Corp., called for continued 
development of both solid and liquid 
rocket fuels with adequate attention 
given to areas requiring basic research 
leading to the next step in the conquest 
of space. He said that eventually, with 
accumulation of additional experience 
it may be possible to determine which 
tvpe fuel is better suited for 
missions. 

“At the present time,’ Geckler said, 
“we see no way of achieving with solid 
propellants an exhaust velocity as great 
as can be obtained by liquid hydrogen 
burned with either liquid oxygen ot 
liquid fluorine. On the other hand, 
propellant performance is not neces 
sarily the determining factor in select 
ing the type of power plant for an 
space mission. I personally believe that 
chemical rockets will not be supplanted 
in space exploration for many vears to 
come and that the special characteris- 
tics of solid propellants will cnabk 
them to compete effectively with liquid 
propellants.” 

John M. Martin, general manager of 
the Hercules Powder Co.’s Explosive 
Department, Wilmington, Delawar 
said his company has conducted exten 
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sive research aimed at reducing weight 
of inert parts of rocket engines. 

He told the committee that Hercules 
has developed a glass reinforced plastic 
fuel case that had demonstrated a num- 
ber of advantages, particularly for later 
stages. The material, he said, is equiva- 
lent in weight to magnesium, and its 
strength is comparable to that of many 
heat-treated steels. Its strength-to- 
weight ratio exceeds that of any known 
steel, Martin said. 

S. K. Hoffman, vice president of 
North American Aviation, Inc. and 
general manager of the Rocketdyne Di- 
vision, said Rocketdyne has operated 
all its production and experimental en- 
gines with storable propellants, getting 
performance “equal to and in fact 
slightly better than that obtained with 
liquid oxygen and kerosene.” 

A continuous research and develop- 
ment on storables should produce a 
combination with a performance that 
is within 10% of that achieved with 
the best high-energy propellants, Hoff- 
man said. 

Conversion of kerosene-liquid oxygen 
engines and their hardware to use with 
storables is “rapid, straightforward and 
relatively inexpensive,” Hoffman said. 
“We therefore conclude that for the 
very high thrust, first-stage engines, 
liquid oxygen will be used initially, 
with conversions to storables to follow 
at the earliest practical date.” 

A continuous development program 


on all basic engines for space applica- 
tion, ranging from boosters of 80,000 
to 6,000,000 Ib. thrust te upper stages 
of 5,000 Ib. thrust and upward, could 
“insure that over a reasonable period 
of time the basic engines in each 


category would achieve about twice 
their original thrust ratings,” Hoffman 
said. 

Hoffman also urged more simplifica- 
tion effort. He said a Rocketdyne sim- 
plification program had resulted in cut- 
ting major engine components from 88 
in 1955 to 33 in 1958, and a 1960 
model now on the test stands has only 
five major components. 

Recovery of boosters will make liq 
uids even more advantageous, he said. 
He indicated recovery experiments may 
be made on the eight-engine Saturn 
cluster being developed by Rocketdyne, 
but said that for possibly as long as 
10 years, recovery “is going to be more 
expensive than throwing them away.” 
He urged more work on recovery tech- 
migues. 

Dan A. Kimball, president of the 
Aerojet-General Corp., told the com- 
mittee the most pressing problems in 
propulsion include: 

e Need to reduce weight, complexity 
and cost of first stage engines. Solid 
engines of 200,000 Ib. thrust with spe- 
cific impulse of 250 sec. exist now. Im- 
provement will involve “the combined 
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IMPROVEMENTS in specific impulse that may be expected with high-energy propellants 
(dotted bars) range from approximately 350 to about 450 Ib. of thrust per pound of 
propellant in this Rocketdyne chart. Improvements to be expected from storable propellant 


combinations are shown in red. 


The first bar lists RP-1 as a fuel. 


The later bars show 


RDH or RD designations which are Rocketdyne’s own for company high energy projects. 


eftorts of the chemical industry to pro- 
vide new fuels and oxidizers, of the 
propellant manufacturers to develop 
means of preparing usable propellants 
and of the engine fabricators to develop 
means of resisting high temperatures, 
corrosion and operating loads.” In 
liquids, further improvement of labora- 
tory-tested high performance propel- 
lants is needed, but more important are 
improved reliability and reduced cost. 
Cutting hardware weight by a factor 
of two might save $1 million a shot 
in a vehicle that had a 1,000,000 Ib 
takeoff weight, 500,000 Ib. first stage 
propellant weight and 50,000 Ib. hard- 
ware weight, Kimball said. Simpler, 
less sophisticated designs that allowed 
“regular production” methods of manu- 
facture might cut hardware costs by a 
factor of three without any great in- 
crease in weight. Recoverable first 
stages might cost half again as much 
per pound but a major part of the 
actual cost would still be saved if the 
booster could be used half a dozen 
times or perhaps more. 

¢ Immediate need for a comprehensive 
program to develop operational capabil- 
ity and a high degree of reliability in 
upper stages using liquid hydrogen and 
liquid oxygen or liquid fluorine and pro 
ducing from 30,000 to 300,000 Ib. of 
thrust 

e Need for high-performance storable 
propellants for use well out into space, 
where storage might be necessary for 
periods of several days to a year or 
more. 

e Urgent need for a larger dollar effort 
in nuclear propulsion for space use. “I 
don’t think we’re moving as fast as we 
can and should,” Kimball said. Nu 
clear systems are “urgently needed for 
long-range space missions such as 


manned probes to Mars or Venus and 
beyond, since they offer the only pres 
ently known means of sosungtiibinn 
such missions without the expenditure 
of truly astronomical amounts of pro 

pellants.” 
e “Immediate initiation of a technical 
development program to demonstrate 
the feasibility of an integrated electrical 
propulsion system.” Kimball said Aero 
jet believes that “a program to develop 
a flyable electrical propulsion system 
within the next five vears will have 
reasonable opportunity for success,”” but 
funding for the research work done so 
far has been “relatively small,’ and “‘it 
is now time for a much larger effort.” 
R. B. Young, vice-president of Aero 
jet’s liquid rocket plant at Sacramento, 
said the liquid rocket field has been 
hampered by lack of propellants becaus« 
the chemical industry has not provided 
new fuels He said he would lik« 
to see more research and that it prob 
ably would be best done by the chemi 
cal firms. Within two or three vears 
Young said, the U. S. should start to 
seriously a 10,000,000 Ib 
thrust engine, which “you might have 
to build right at the launching site 
put the propellant plants there 


consider 


too.” 

Dr. H. W. Ritchey, vice president 
of Thiokol Chemical Corp., said ther 
is a “real danger’ that the U. S. will 
do in the propulsion program what it 
has done in that and other defense fields 
in the past—“decide what we have is 
enough.” Nuclear and electrical propul 
sion should be pushed and even gravity 
shields should be investigated, Ritchey 
said, even though “if we get into spacc 
within the next few years we will do it 
with what we have today—chemical pro 
pulsion.”” 





Synthetic Chemicals May Replace 
Petroleum Fuels in Rocket Engines 


By Michael Yaffee 
New York—Conclusion of field eval- 


uation tests now under way at Rocket- 
dyne Division of North American Avi- 
ation may mean the replacement of 
RP-1 petroleum fuel by synthetic chem- 
icals in large liquid rocket engines now 
in the early stages of development, and 
possibly in existing engines such as the 
Atlas ICBM powerplant. 

For the past five months, Rocketdyne 
researchers have been evaluating di- 
ethylcyclohexane, a synthetic chemical 
that can be made as a byproduct in 
the manufacture of styrene, as part of 
the Air Force’s continuing petroleum 
product improvement program. The 
chemical reportedly shows more prom- 
ise than any of the approximately two 
dozen other fuel possibilities examined 
by Rocketdyne to date and, conse- 
quently, its evaluation has been carried 
further. Both Air Force and Rocket- 
dyne, however, strongly warn prospec- 
tive suppliers that rushing into produc- 
tion at this time would be premature. 

Final delivery on 450,000 Ib. of di- 
ethylcyclohexane purchased by the Air 
Force for the tests from Monsanto 
Chemical Co. and Union Carbide Corp. 
was made on Jan. 8. Rocketdyne 1s 
expected to complete its evaluation in 
a matter of weeks and at that time 
will make its report to the USAF’s 
Ballistic Missiles Division which then 
will decide on the merits of the mate- 
rial as a possible successor to RP-1. 

BMD’s decision will be a difficult 
one, requiring a great deal of careful 
consideration and time. It will have 
to weigh the material’s high price, ap- 
proximately 10 times that of RP-1, 
igainst improved engine performance. 
Rocketdyne engineers do not consider 
the cost out of line provided diethyl- 





ECM Decoy Study 
Systems, 
has been awarded a $2,327,000 


Los Angeles—Aeronutronic 
Inc., 
contract by Air Force Ballistic Missiles 
Division for development and testing of 
decoys to divert enemy ICBM defenses. 

Project will be assigned to Aeronu- 
tronic’s Space Technology Division. 
Project organization and major elements 
of the company’s ballistic missile pro- 
gram will be centered at Newport Beach, 
Calif., where Aeronutronic is building a 
permanent headquarters and _ research 
center. 

Ralph P. Morgan, Jr., is project man- 
ager and will direct a staff of about 30 
scientists and technologists. 
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cyclohexane does away with the engi- 
neering limitations imposed upon the 
design and operation of large rocket 
engines by the varying chemical and 
physical properties of different batches 
of petroleum distillates such as RP-1. 

A narrow cut material, RP-1 is dis- 
tilled out of crude petroleum over a 
comparatively narrow boiling range. De- 
veloped as part of the same petroleum 
products improvement program, its dis- 
tillation range was defined so that it 
would contain fewer of the straight- 
chain hydrocarbons found in the earlier 
jet fuels and more of the cyclic hydro- 
carbons which recent tests had shown to 
be more thermally stable, hence, more 
desirable for high temperature fuels. 

At first, delivered batches of RP-1 
consisted mostly of the desired cyclic 
hydrocarbons. Later, as more oil com- 
panies started producing the fuel, its 
properties began to vary significantly 
from batch to batch. One batch, for 
example, might have more straight- 
chain hydrocarbons and lower thermal 
stability than another. Lower thermal 
stability meant heavier coking and 
poorer cooling. Density also would 
vary and, as a result, one missile could 
not be tanked to the same fuel level 
as the next. 

For fear of exposing itself to charges 
of partiality, the Air Force vetoed the 
use of a qualified products list as a 
solution to the problem of obtaining 
uniform quality. ‘This is when Rocket- 
dyne hit upon the idea of going to a 
synthetic material to get consistently 
reproducable characteristics rather than 
depend upon the vagaries of nature and 
distillation columns. 

l'o simplify the substitution of a new 
fuel in an already developed missile svs- 
tem, the new material would have to 
have chemical and physical properties 
those of RP-l. Researchers 
found three likely cyclic hydrocarbon 
candidates in diethylcyclohexane, de- 
calin and isopropylbicvclohexyl (AW 
Mar. 31, 1958, p. 24). Diethyleyclo- 
hexane was decided upon as potentially 
the most readily available (current U.S 
capacity is estimated at two to three 
times maximum demand of the Atlas 
program), make and least 
expensive. 

Diethyleyclohexane can be made 
simply by the hydrogenation of di- 
ethylbenzene which is produced along 
with the ethylbenzene required to make 
styrene. Major styrene producers, 
namely, Dow, Koppers, Monsanto, 
Shell and Union Carbide, now gen- 
crally reconvert the diethylbenzene to 
the desired ethylbenzene, but it could 


close to 


easiest to 


be pulled out of the styrene process 
stream with little effort and converted 
to diethylcyclohexane. 

DECH is a water white liquid of the 
empirical formula C,H. with a mo- 
lecular weight of 140. Its density is ap- 
proximately the same as that of RP-1, 
respectively .80 and .81. Its heat of 
combustion is 18,610 Btu./lb., com- 
pared with 18,580 Btu./lb. for RP-1. 
It has a freezing point below —110F, 
a flash point of 116F, and produces 
only slight coking. Diethylcyclohexane, 
in effect, could be substituted in the 
Atlas engine without requiring any 
changes. 

Shell Chemical is now quoting the 
material at 32 cents a pound in less 
than carload quantities. Should a ma- 
jor missile or aircraft market develop, 
however, Shell and others believe the 
eventual price would come down to ap- 
proximately 15 cents a pound or about 
$l/gal. <A gallon of RP-1 sells for 
approximately 11 cents, which gives it 
a decided edge. Wide availability of 
supply is another advantage of RP-1. 
It is for these reasons that the govern- 
ment is continuing its interest in pe- 
troleum distillates as evidenced by the 
petroleum products improvement pro- 
gram. 

(he chemical industry is hoping that 
diethylcyclohexane makes the grade and 
is specified as RP-2 suitable for both 
rocket and jet engines. 





Minuteman Funds 

Boeing Airplane Co. has been allotted 
$152 million for Minuteman interconti- 
nental ballistic missile research and de- 
velopment covering a four-year period. 
Work will cover aspects of missile as- 
sembly and test, for which Boeing is 
prime contractor, and also will include a 
portion of the very extensive ground en- 
vironment phase (AW Jan. 19, p. 68). 

Funding breakdown for the four-year 
period will be as follows: for period end- 
ing June, 1959—$17 million, for Fiscal 
1960—$55 million; for Fiscal 1961—$47 
million; for Fiscal 1962—$26 million, 
and for Fiscal 1963—$7 million. 

No official announcement of contrac- 
tual over-all responsibility for ground 
environment for Minuteman has been 
made by Air Force’s Ballistic Missiles Di- 
vision, which has cognizance of the pro- 
gram, but indications are that Boeing 
will be given this job along with its 
assembly and test role. However, major 
components of the ground environment 
may be segregated and contracted for 
directly by BMD with other industry 
members. 

Industry, in general, is watching 
closely the final resolution of the ground 
environment phase responsibility with an 
eye to participating with Boeing as a 
team member or subcontractor. 
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TWA Changes Fuselage Markings on 707 Jet Transports 
I'rans World Airlines is utilizing a red arrow design on Boeing 707-120 jet transport, scheduled to start transcontinental service last 
Friday between New York City and San Francisco, Calif. Company said westbound time will be 5 hr. 45 min., eastbound, 4 hr. 40 min 
Seating configuration will be 46 first class and 65 coach seats (AW Mar. 16, p. 37). 


Engineers’ Charge 
Disputed by ALPA 

Washington—Air Line Pilots Assn 
last week labeled as “unwarranted and 
unfounded” charges by the Flight Engi 
neers International Assn. that a group 
of Eastern Air Lines pilots violated flight 
safety regulations (AW Mar. 16, p 38 

Replying to the more than 200 com 
plaints filed by FEIA with the Federal 
Aviation Agency that Eastern 
pilots are usurping the duties of flight 
engineers and creating hazardous flight 
conditions, spokesmen for the pilots’ 
union said the cockpit dispute can be 
traced to faults on the part of both 
flight engineers and Eastern operations 
manuals. Many engineers, they said, 
have failed to accept their proper posi 
tion as flight crew specialists and have 
pilot command authority as 
established by the Civil Aeronautics 
Board. The ALPA spokesmen also say 
deficiencies in the company manuals 
which fail to spell out the captains 
iuthority to delegate crew duties under 
CAR 40.351(d) are a factor 

he engineers’ union, however, re- 
iterated its stand that flight safety can 
mly be maintained by following com- 
pany operations manuals written in 
conjunction with aircraft manufactur- 
rs and the FAA. In answer, George R 
Petty, Jr., president of the engineers’ 
union, said FEIA has no intention of 
infringing upon the pilots’ command 
juthority but that if the pilots “think 
our complaints do not constitute viola 
tions of safety regulations, and we do, 
there is an appropriate place (the 
FAA) where this can be decided.” 


somec 


resisted 


AVIATION WEEK, March 23, 1959 


Hard core of the 
between pilots and engineers at East 
ern centers around FEIA contentions 
that the attitude of some captains in 
assuming man\ flight engineer duties 
and refusal to operate aircraft in strict 
accordance with company operating 
manuals is resulting in hazardous flight 
incidents and an engin 
maintenance problems 

Unfamiliarity of pilots with correct 
flight engineer procedures, they claim 
has been most apparent in the over 
boosting of takeoff 
failure to maintain proper cylinder head 


current disput 


Increas¢ in 


engines on and 
temperatures 

Eastern Air Lines told its flight per 
sonnel that engine failures for Januan 
were three times the 
for the month of 
premature f 55 
gines, as compared with only 26 for 
January of the previous vear, along 
with 10 in-flight featherings of Allison 
D-13 turboprop engines 
Electras is regarded as 
operational problem of the first magni 
tude,”” according to Eastern mainte- 
nance officials. In particular, they say 
such removals are particularly bad for 
a cold-weather month. Pointing out 
that normally low operating tempera 
tures common to the airlines’ system 
during January and February usualls 
tend to lower difficulties encountered 
due to heat, such as burned valves and 
pistons and high oil consumption 

said these figures 
other information” 
been 


recorded 
l'otal 
piston en 


number 
same 1958 
removals 


used on the 
“definitely an 


Eastern’s report 
“combined with 
suggests that some engines have 
operated at excessive temperatures and, 
1S evidence of cx 


in some cases, there 


cessive power being used 


Space Council Staff 
Appointments Urged 


Washington—Prompt action in aj 
pointing a professional staff for th 
National Aeronautics and Space Cour 
cil as provided by law was urged in th 
final report of the Special Senate Con 
mittee on Space and Astronaut 
leased last week 

Ihe special committee 
the Standing senate ( 
Aeronautical 
that, without such a staff 
Congress would 
which unified and dependable inform 


succeeded b 
ommiuttee oO 
ind Space Science ul 
irrangement 
have no source fron 


tion can be obtained except in th 
President's annual report 
that n 


has vet been received fi 


The committee pointed out 
nomination 
the position of executive secretary an 
that it has 


just what progress ha 


not been able to ascertain 


been mad 


garding appointment of a small pro 
fessional staff. The council was 
by the National Aeronautics and Spa 
Act of 1958 ind 
pointed last veat 
for a staff 
Other rec 
cial Committee's 


created 


members were ap 


The Act ilso pre vider 


ymmendations in the Sp 
final report includ 

Relationship between the Spa c 
and the Federal Council fo 
Science and lechnology being creates 
by the White will 
ther analysis. The report said the sug 
gested initial membership overlaps that 
of the Space Council in a number of 
instances and urged the Standing Co 


Council 
| 


House require fur 


mittee to determine if duplication exist 
and to what extent thes« 
will 


two coun il 


can and meet needs of Congres 





ASME Warned Against Space ‘Panic’ 


Los Angeles—Special interests have 
been satisfied at the expense of national 
interest in U.S. defense and space pro- 
grams, Rear Adm. John E. Clark, 
deputy director of Advanced Research 
Projects Agency, told the Aviation Con- 
ference of the American Society of Me- 
chanical Engineers here. 

Clark said the U.S. has the means 
and the technical talent to catch up 
with Russian technology if interference 
from special interests and group rival- 
ries can be controlled, “but we must 
digest the fact that the Russians are 
ahead of us in this field (space tech- 
nology) because of our late start. ‘The 
surest way to remain forever behind is 
to be panicked into crash programs of 
a glamorous nature and neglect the 
basic work.” 

Clark advised against the creation of 
an agency for space technology with 
powers similar to Atomic Energy Com- 
mission. There is no reason to suppose 
that because the approach was success- 
ful in dealing with an energy source it 
would be equally successful in control- 
ling a program to travel in space using 
many complex vehicles, each with a 
different mission, he explained. 

Clark said that defense problems in 
technology require, “if not a new di- 
mension in our thinking, then at least 
a degree of frankness and flexibility in 
our thought patterns which might be 
judged unorthodox by the American 
people at large.” 

Launching of lunar probes and satel- 
lites at 100,000 ft. and Mach 4 could 
be accomplished through use of air 
breathing first stage vehicles, Peter G. 
Kappus, of General Electric’s Flight 
Propulsion Laboratory, said. 


Launching Platform 


Such a launching platform’ would 
have the following advantages: 
¢ Reduction in base facilities require- 
ments such as blockhouses, and gantry 
towers. Existing large air bases could 
be used. 
© Reliability of system would be en- 
hanced since the air breathing first 
stage could be checked out prior to 
launching of the second and_ subse- 
quent stages. 
¢ Substantial savings in a program dur 
ing the course of which five or more 
launchings were scheduled since the 
first stage could be recovered. 

e Ability of booster to ferry itself to 
launch site. 

Kappus envisions the air-breathing 
launcher as a North American B-70 
type aircraft which would carry the 
second and subsequent stages piggy- 
back. It would weigh 260,000 Ib., have 
six 40,000 Ib.-thrust engines (available 


32 


by 1964), and carry a 240,000-Ib. pay- 
load, permitting a total orbital stage 
payload of 20,000 Ib. 

By comparison, he said, a recoverable 
rocket-booster first stage would weigh 
150,000 Ib. more, necessitating one 
million Ib. thrust. 

ASME members at the conference 
also heard six propulsion system types 
for unmanned Mars probes compared 
by R. S. Kraemer and V. R. Larson of 
Rocketdyne Division of North Ameri- 
can Aviation. For analytical purposes, 
they assumed that the Mars trip would 
follow a minimum energy Hohman 
transfer ellipse and would be started by 
the proposed 1.5 million Ib. thrust 
booster which would place upper stages 
weighing 25,000 Ib. into a 300-mi. ter- 
restrial orbit. These were used as the 
initial gross weight and point of de- 
parture for the space propulsion sys 
tems studied. Trip would end in a low 
altitude Martian orbit for close observa- 
tion of the planet. 

Of the six types, all except liquid 
hydrogen nuclear propulsion and ion 
propulsion were considered = 
early developments. ‘Two-stage fluorine- 


hydrogen svstem was found to out- 





Aircraft Design Needs 

Los Angeles—Better mechanical engi- 
neering is needed in all fields of aircraft 
design, engineering and construction, ac- 
cording to William Littlewood, Ameri- 
president-equipment 
American 


can Airlines vice 
section. Speaking before the 
Society of Mechanical Engineers here, 
he cited instances where failures of hy- 
draulic and electrical systems were in- 
correctly laid to the respective systems 
designers, noting that “starter failures 
sometimes resulted from broken housings, 
not the fault of the brushes, wiring, etc.” 
Littlewood also appealed for increased 
efforts on jet transport sound suppres- 
sion, contending that American is suffer- 
ing severe penalties because of the sup- 
pressor hardware. He said that operating 
costs are about 5% higher because of 
increased drag, decreased thrust and in- 
creased fuel consumption. 
Passenger handling on the 
could be greatly improved, he continued, 
if the stop “haggling 
among themselves” and present a united 
front in requesting terminal facilities. 
Airlines are not wealthy enough to 
provide their own terminals, he said, 


ground 


airlines would 


despite opinions by many to the contrary. 
American is committed to a total expendi- 
ture of $445 and 
additional expenses, among which is $17 
million for more equipment at its Tulsa, 
Okla., overhaul facility. 


million for aircraft 











perform the other three potential early 
developments. 

Gross velocity increments needed to 
get the probe from the terrestrial orbit 
to the Martian erbit were: 
¢ 11,650 fps. to escape the 300-mi. ter 
restrial orbit and go into an elliptical 
trajectory intercepting Mars. 

e 150 fps. vernier correction after enter 
ing transfer ellipse. 

e 2,775 fps. increment to make the 
plane of the probe trajectory parallel t 
the plane of the ecliptic which is the 
plane of the planetary orbits. 

e 150 fps. vernier correction for errors 
in the plane transfer maneuver. 

e 400 fps. velocity increment to mini 
mize miss-distance. 

e 3,000 fps. velocity increment to estab- 
lish Martian orbit. 


Thrust Valve 


With two exceptions, thrust valve 
is that needed to give initial thrust 
weight ratio of 0.5 when departing the 
terrestrial orbit and entering the Martian 
one. The exceptions were a 
propellant system which needed higher 
thrust-weight ratio to get shorter burn 
ing time to protect uncooled nozzles 
and ion system which is limited to 
an acceleration of about .0001g. Solid 
propellant design requires three stages, 
liquid chemical propellants call for two 
stages and both nuclear and ion sys 
tems use singe stage design. All liquid 
systems are helium pressure-fed 

In the fluorine-hydrogen system, low 
density of the fuel results in a large 
volume hydrogen tank. To minimize 
this, a high propellant mixture ratio 
was used and a chamber pressure of 
only 100 psia. was selected to keep 
hydrogen tank pressure from becoming 
too high. Low chamber pressure re 
quires bigger thrust chamber and opti 
mum nozzle area ratio is set at 25:1, 
even though space operation dictates 
very high area ratio nozzles. Propellant 
tanks are spherical for minimum weight 
Fluorine and hydrogen are pressure-fed 
by air-cooled helium gas stored at 4,500 
psi. Helium bottle is placed inside 
hydrogen tank to maintain low tempera 
ture storage conditions thereby cutting 
bottle size. Tanks are embedded in 
plastic foam which acts as both insula- 
tion and structural support. 

Nitrogen tetroxide and 
were chosen for a storable liquid pro 
pellant space propulsion system., The 
combination is hypergolic so no ignition 
system is needed. Design of the system 
is quite similar to that for the fluorine 
hydrogen system with few exceptions. 
High density of propellants allows usec 
of best mixture ratio and results in 
small volume, lightweight tanks permit- 


solic 


hydrazine 
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ting pressurefed operation at chamber 
pressure of 150 psi. Decreased thrust 
chamber size cuts weight of 25:1 area 
ratio nozzle. 

A hybrid propulsion system was stud- 
ied which used a liquid oxidizer (chlo 
rine-trifluoride) and a solid fuel (lithium 
hydride). Ignition is hypergolic. Cutoff 
of the liquid oxidizer causes immediate 
thrust termination. Low chamber pres 
sure used called for a nozzle area ratio 
of 20:1. Jetavator is used at nozzle exit 
for thrust vector control. It might prove 
necessary to close the nozzle during the 
coast phase to prevent evaporation of 
the solid fuel in the vacuum of space 
Feasibility of the regeneratively cooling 
nozzle with chlorine-trifluoride has vet 
to be proved. 


Solid Propellant 


Solid propellant system is relatively 
conventional ammonium _ perchlorate 
oxidizer and polyurethane fuel with 
metal additives. Nozzles are covered by 
diaphragms which maintain a momen 
tary pressure to assist ignition and 
prevent propellant evaporation during 
'hrust vector control is provided 
rings as in the Polaris 


coast 
by jetavator 
missile 

Nuclear would 
extremely low chamber pressure of 20 
psia. because this results in greater 
dissociation of the hydrogen propellant 
fluid which lowers molecular weight and 
therefore increases specific impulse. It 
results in a large thrust chamber and 
a small 10:1 nozzle area ratio. Nozzle 
is uncooled and is constructed of the 
same material as the reactor. 

Regenerative cooling is impossible 
because of the low hydrogen flow rate 
Jetavator is used for thrust vector con 
trol. Radiation shielding is provided 
with louvers to permit deliberate radia- 
tion heating of the liquid hydrogen, 
thereby boiling off enough to maintain 
tank pressure Fact that hydrogen 
pressurizes itself will allow complete 
exhaustion of the propellant for the 
nuclear reactor can operate with either 
liquid or gaseous hydrogen. 

lon propulsion using cesium as the 
working fluid promises payloads up to 
32% of gross weight. Low thrust level 
and availability of continuous power 
dictate flight along some course other 
than the minimum energy Hohman 
Electrical power would be pro 
turbine-driven generator 
would be powered 
through a sodium-mercury cycle from 
a nuclear reactor. Thrust would be 
about 2.5 Ib. Best design specific im 
pulse is about 9,000 sec 

\tlas intercontinental ballistic 
sile already has the capability to place 
man in orbit, providing capsule is 
within the 2,200 Ib. weight limit esti 
mated by NASA. 

Calculations by Martin Goldsmith, 


system operate at 


ellipse 
duced bv a 


which in turn 


mls- 
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research engineer, Rand Corp., revealed 
that the Atlas sustainer produces about 
80,000 Ib. thrust at altitude, and would 
provide the last stage burnout weight 
of 12,500 lb. with a peak acceleration 
of 6.3g. He based his calculations on 
a lift-off gross weight of about 250,- 


Solar Paddles 


Solar paddles shown above on a simulated 
payload will be used to avionic 
equipment of the 30,000 mi. altitude earth 
satellite scheduled to be launched on April 
15 (AW Feb. 23, p. 26) and the Atlas-Able 
Venus satellite planned for June 4 (AW 
Mar. 2, p. 19), as well as other Able space 


power 


vehicle payloads. One matrix of solar bat- 
always be 
cruciform paddle arrangement 
Photo was taken at the 
range of the Space Technology Laboratories. 


teries will illuminated by the 
sun with 


antenna model 


000 Ib. and a mass ratio of 0.95. 

Goldsmith said little can be 
about the tremendous acoustic and vi- 
bration level of Atlas except to isolate 
the man. As for the 6.5g acceleration, 
man, with proper seating and anti-g 
suit protection, could function ade 
quately 

He also said that liquid propellants 
a slight edge over solids at the 
Solids tend to 
manner, while liquid 


ck mec 


have 
present state of the art 
fail in an explosi 
propellants fail at a le: 
portant if a human crew is to be 
cnough time to escape in case of mal 


rapid ratc, im 
given 


function 


Missile Mobility 
Mobility will be the 
ation in ground support 
Howard R. Hammond of ood Ma 
chinery Corp., San Jose, Calif 


even satellite tems must be designed 


prime consider- 


equiprucnt 
said 
with mobility in mind 

Hammond applied the following a1 
guments to missile mobility require 
ments 
® ‘l'actical though the 
mav have a range of hundreds of miles, 
may be forced to maneuver quickly on 
terrain unsuitable to conventional typ 


equip nt 


missiles, even 


of automotive Pershing 
system units can displace from the firing 
launching, pro 


micas 


site immediate! ifte! 


effective countercounter 


viding 
ures 
@ Strategic missiles 
a degree of mobility 


hould also Posse 

Hammond 
siders a soft-base 
wherein the missile could be transported 
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Defense Management Contracts Scored 


By Katherine Johnsen 


Washington—Defense Department is 
under pressure from Congress and Bu- 
reau of the Budget to restrict use of 
contracts for management and operat- 
ing services and tighten its control over 
them 

Rep. Chet Holifield (D.-Calif.), chair- 
man of the House Military Operations 
Subcommittee, now conducting a study 
of management of the missile and space 
programs, said last week that, “It is 
obvious that when a crash program is 
involved that certain normal porcedures 
have to be set aside. But this practice 
of outside contracting should not be 
allowed to develop willy-nilly and grow 
like Topsy.” 


Budget Bureau Proposal 


Meanwhile, Maurice Stans, director 
of the Budget Bureau, has submitted 
a memorandum to the Defense Depart- 
ment and other agencies proposing the 
establishment of criteria under which 
management and operating contracts 
would be justified. 

Hearings before the Holifield sub- 
committee have focused on the increas- 
ing use of such contracts: by the De- 
fense Department, including awards to 
Institute of Defense Analysis and Rand 
Corp. for technical personnel services; 
Pan American World Airways for oper- 
ation of the Atlantic Missile Range; 
Space Technology Laboratories for 
management of USAF’s ballistic missile 
program; Federal Electric Corp., a divi- 
sion of International Telephone and 
Telegraph Co., for operation of the 
DEW Line, with a number of univer- 
sities and management consultant firms. 

Stans said he recognized that these 
type of contracts “have been found par- 
ticularly useful for the performance of 
functions requiring specialized knowl- 
edge and experience in large-scale in- 
dustrial management or in conduct of 
research” and “when unusual speed has 
been required in the organization of a 
new program or service.” He said, how- 
ever, they should be banned for func- 
tions involving “the direction, super- 
vision, and control of government per- 
sonnel” and “functions of determining 
basic government policies.” 

Management and operating contracts 
should not be considered suitable, Stans 
said, unless: 

e “Contractor operations are judged to 
be more -economical than direct opera- 
tion by the agency, or where probable 
increased cost of contractor operations 
is likely to be more economical than 
direct operation by the agency, or where 
probable increased cost of contractor 
operations is likely to be outweighed 
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by a significant increase in effectiveness 
of operations.” 

e“The agency has no essential need 
for the ‘in-service capability which 
would be acquired if agency personnel 
performed the function, or the agency 
cannot perform the function at the 
standard of excellence required or 
within the time limit required.” 

Stans also proposed a series of regu- 
lations for close supervision of manage- 
ment and operating contracts—periodic 
appraisals of performance, audits, etc. 

William Finan, chief of the Budget 
Bureau’s Office of Management and 
Organization, told the subcommittee 
that the Stans proposal “would rule 
out some of the features” of USAF’s 
rangement with Space Technology 
Laboratories involving supervision of 
governmentepersonnel and functions of 
determining basic government policies. 

Holifield suggested that management 
and operating contracts are being used 
“to circumvent government personnel 
ceilings and pay scales.” The subcom- 
mittee, he said, has gathered extensive 
data showing that salaries of technical 
personnel working under outside con- 
tracts are substantially higher than those 
of government employes doing similar 
work. Subcommittee members also 
have raised a question of conflict-of- 
interest, particularly in connection with 
IDA which draws personnel from in- 
dustry to staff the Advanced Research 
Projects Agency. Herbert Roback, sub- 
committee counsel, said that non-profit 
institutes such as IDA “in some cases 
have a tendency to dominate the scien- 
tific policy of government.” 

Army and Navy supported their con- 
cept of direct service management of 
missiles programs as opposed to the out- 
side direction of Air Force ballistic mis- 
sile programs by Space Technology 
Laboratories—in testimony before the 
Holifield group. 

Air Force had previously made its 





Martin Sales Rise 

Martin Co. reports sales, earnings and 
order backlog increased in 1958, the lat- 
ter from $795 million to $832 million 
with 72% of it for missiles and associ- 
ated equipment. 

Sales in 1958 were $483,643,681 
compared with $423,925,081. Earnings 
rose from $9,879,638 or $3.38 a share 
in 1957 to $11,725,555 or $4.01 a share 
in 1958. 

Martin has posted bond with the Re- 
negotiation Board in lieu of payment of 
a net refund of $2,816,793 demanded in 
redeterminations on 1954 profits and 
has appealed to the U. S. Tax Court. 











defense of its program at subcommittee 
hearings (AW Feb. 16, p. 31). Deputy 
Secretary of Defense Donald Quarles 
also endorsed Air Force’s 1954 arrange 
ment with Ramo-Wooldridge Corp., a 
predecessor of Space Technology Labo 
ratories, and said it would be indefi 
nitely continued with STL in the ballis 
tic missile field, but would not be ex 
panded to other areas. “It was neces 
sary under the circumstances to advance 
the ICBM program as rapidly as it was 
advanced,”” Quarles told the subcom 
mittee. 

“IT wouldn't imply that it would be a 
wise way to handle every program, but 
in view of the priority and magnitude 
and other peculiarities of the ICBM 
program, I think it was wise. . . . The 
results speak for themselves. . I do 
not sce a termination of this desirablc 
arrangement in the program area that 
it is now operating in. . . Neither do | 
see any broad extension of it... .” 

Fred Bantz, Navy Assistant Secretary 
for Materiel, told the subcommittee 
“Management control has been retained 
firmly within the naval organization 
Experience has proved that only through 
the ability to exercise a high degree of 
responsibility and management control 
over research, development and procure 
ment can the delivery of material, suited 
for naval tasks, at the earliest time and 
at the least cost, be assured.” 


“Timeliness’’ Welcomed 


Maj. Gen. J. B. Medaris, head of 
Armvy’s Ordance Missile Command, 
welcomed the “timeliness” of the sub- 
committee’s management evaluation, 
and observed: “Decisions through an 
entire program—from design, tests of 
successive stages of design, through 
corrections made during design, through 
further testing, through production and 
the assurance of quality production, 
through supply and protection of quality 
in the supply svstem—must be made by 
men who have to ‘stand up and be 
counted,” by the men who must answer 
to the combat soldier who takes that 
equipment into the battlefield with his 
life in his hands. We cannot have those 
decisions made by other people for us 
These decisions must be made on th« 
basis of our knowledge, reinforced by 
the knowledge of others in equalls 
objective positions ... We must have 
technically competent people on the 
government payroll who have no con 
flicting interests, and who therefore can 
afford to be objective, and—I select my 
words carefully—people who cannot 
afford to be other than objective.” 

Both Army and Navy spokesmen said, 
however, that the major portion of 
their funds are contracted out to in- 
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dustry. Medaris said Army’s Missile 
Command spends .25% for headquar- 
ters operations; 5% for systems manage- 
ment, including testing and range man- 
agement; 5% for in-house research, 
engineer, fabrication and _ technical 
effort, and 89.75% with contractor 
organizations. Navy reported that 90% 
of the Polaris dollar is invested in 
contracts with 140 prime contractors. 


Other Highlights 


Other highlights included: 

© Total cost of Army’s ballistic re-entry 
nose cone development was $22 mil- 
lion, compared with a total of $300 mil- 
lion spent on similar projects by Air 
Force and Navy. Medaris said the 
Army principle has been applied to 
Atlas and “should be used in Thor.” 
e During the development of the Army 
Jupiter and USAF Thor programs, 
Medaris said USAF “repeatedly denied” 
Army requests for information and sub- 
mitted information to Army “only after 
it had become a dead issue.” In one 
instance, Medaris said, Ballistic Missiles 
Division denied information on the 
grounds it could only be released by 
the Secretary of the Air Force. After 
obtaining a letter from Gen. Thomas 
D. White, Air Force Chief of Staff, 
authorizing the release, Medaris said he 
was told by Maj. Gen. Bernard Sch- 
riever, BMD commander, that he would 
have to receive the letter “through 
channels.” 

¢ Brucker was optimistic that Army in 
the future will be permitted to develop 
missiles beyond the 200-mi. range limit 
set by former Secretary of Defense 
Charles Wilson. Precedent for excep- 
tions to the limit, Brucker noted, was 
set by the Martin Pershing which will 
have a range in excess of the 350-mi. 
range of its Soviet counterpart for 
tactical ground operations. 


News Digest 





Atomic Blasts Create Radiation Belts 


Washington—First man-made radiation belts around the earth were produced last 
fall for a brief interval by the explosion of extremely low-yield nuclear bombs at an 
altitude of about 300 mi. over the South Atlantic, it was disclosed last week. 

Purpose of the experiment, sponsored by Defense Department’s Advanced Re- 
search Projects Agency under the code name Project Argus, was to gain new 
scientific knowledge and to explore its military implications for ballistic missile 
defense, offense and military communications, according to Defense Department 
spokesmen. 

Three low-yield atomic bombs, carried aloft by a three-stage modified Lockheed 
X-17 vehicle from the USS Norton Sound, were exploded on Aug. 27 and 30 and 
on Sept. 6. Each produced a plasma of electrons which spiralled around and 
along the earth’s lines of magnetic force. Within a short time, migration eastward 
of the electrons had produced a thin sheath of radiation extending completely 
around the earth, similar to the natural Van Allen radiation belts which exist at 
higher altitudes. 

Man-made radiation belt, which lasted for short undisclosed interval before dis- 
sipating its energy through particle collision with the atmosphere, was probed by 
Jason sounding rockets as well as by Explorer IV outfitted with Geiger and ioniza- 
tion counters for measuring radiation intensity. Change in radiation level was too 
small to be detectable on the earth. 

Data collected by Explorer IV, being part of U.S. participation in the Inter- 
national Geophysical Year, will be released by National Academy of Sciences in a 
forthcoming symposium. Data obtained from sounding rockets and other sources 
will not generally be released because of possible military implications, Assistant 
Secretary of Defense Donald Quarles said. 

One possible military application would be to use high altitude atomic explosions 
during an all-out nuclear attack to black out an enemy's high-frequency radio which 
now forms the backbone of existing long-range military communications systems. 
Another is the possible creation of a thin radiation sheath to shield ballistic missile 
nose cones from ground-based ballistic missile detection radars. 

Idea for the experiment is an outgrowth of theories advanced by Nicholas 
Christofilos, of the University of California’s Radiation Laboratory, as a result of 
his work on Astron thermonuclear reactor for investigating fusion power techniques. 

Quarles said there was no connection between Project Argus and the high-altitude 
thermonuclear explosions over Johnston Island in the Pacific which just preceded 
them. Latter are known to have produced a similar effect of limited scope which was 
observed as an Aurora Borealis in Samoa—a highly unusual occurrence at such low 
latitudes. Johnston Island explosions apparently failed to spread around the earth 
because they took place at lower altitude where energy was more quickly dissipated. 

Further scientific investigations of the phenomena were predicted by Defense 
officials, including additional high-altitude atomic explosions, when and if current 





Kaman Aircraft Corp. has completed 
negotiations with Navy Bureau of Aero- 
nautics for a follow-on order of HU2K-1 
helicopters. Program will total about 
$14 million (AW Feb. 23, p. 35). All- 
weather utility helicopter (AW Jan. 
20, 1958, p. 79) will have emergency 
flotation bags that can be filled with 
gas at 20C within two seconds. 


British decision on a supersonic air- 
liner is expected to come soon. A 
special committee appointed two years 
ago to study the project has made its 
report to the Ministry of Supply. Min- 
ister Aubrey Jones says he will decide 
soon whether or not the British aircraft 
industry should undertake such a proj- 
ect. Committee included members 
from Bristol Aeroplane, de Havilland, 
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U. S.-Soviet nuclear test ban negotiations will permit. 








Handley Page, Hawker Siddeley Group, 
Rolls-Royce, Short Brothers and Har- 
land, Vickers-Armstrongs, BOAC, BEA 
and the Royal Aircraft Establishment. 


Thiokol Chemical Corp.'s solid pro- 
pellant powerplant for the Nike-Zeus 
anti-missile missile has attained thrusts 
of 450,000 Ib. for periods of 44 sec. in 
static tests. Engine was incorrectly iden- 
tified as a Grand Central Rocket Co. 
engine (AW Feb. 16, p. 29) and a 
typographical error reduced its thrust 


from 450,000 to 45,000 Ib. 


Royal Australian Air Force will evalu- 
ate a Hunting Aircraft Jet Provost pri- 
mary trainer, starting in May. Six 
months evaluation will cover uses un- 
der service conditions and possible use 
for pilot primary training on pure jets. 


West German government has offi- 
cially signed an order for 96 Lockheed 
F-104 jet fighters, with deliveries sched- 


uled to start at the end of this year 
Initial production will be 30 two-place 
trainers and 66 advanced multi-mission 
versions which will be built at Lock- 
heed Aircraft’s Burbank and Palmdale, 
Calif., plants. Order extends F-104 pro- 
duction into 1962. 


Vertol Aircraft Corp.’s  tilt-wing 
Model 76 has made 623 flights includ- 
ing 130 STOLs and 23 full conversions 
from helicopter hover to fixed-wing for- 
ward flight and return to hover. Model 
76 will be sent to National Aeronautics 
and Space Administration Flight Cen- 
ter, Edwards AFB, Calif., in a few 
weeks for flight evaluation in coopera 
tion with Army. 


American Airlines reports a 1958 ne! 
profit after taxes of $16 million, includ- 
ing $3,026,000 from the disposal of 
property. Revenue for the year reached 
a record $317.2 million, an increase of 


3.7% over 1957. 
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Justice Department May Join ATA Probe 


Airlines feel 


investigation 
in relations with Board, 


will cause deep rift 
unclear. 


inquiry aims 


Washington—Unexpected Civil Aeronautics Board order calling for an 


5 


inspection of the Air Transport Assn. (AW Mar. 16, p. 25) was followed 
last week by a request from the Justice Department which wants to conduct 


an investigation of its own. 


In a letter to the Air Transport Assn., the Department of Justice said it 
sought access to the association’s files for the purpose of conducting an 


anti-trust investigation. 


The letter noted that the Board was now inspecting 


the association and suggested a “concurrent” investigation would cause a 


minimum of inconvenience to the ATA. 


Meanwhile, Civil Aeronautics Board 
lost no time in launching its all-en- 
compassing “inspection and review" 
of the ATA. Even before the order 
was presented to ATA, four Board 
staff members were in its headquarter’s 
offices here to begin the probe. 

Files were opened for photographing 
and at least one attempt to inspect the 
desk drawers of an ATA member was 
made. However, the move by the in- 
vestigators to look into the personal 
files of ATA President Stuart G. Tip- 
ton, was thwarted. 

Outwardly, the industry is accepting 
the order quietly, and the Board has 
informally taken the position that the 
inspection is not a “Gestapo” action 
hut a normal psocedural step taken in 
the public interest. 

lollowing receipt of the Board order, 
Tipton announced publicly that the 
ATA will “be happy to cooperate” in 
the inspection and review. Both the 
mcmbers of the Board and ATA officials 
arc now obviously anxious to play down 
the heavy significance originally attached 
to the order. 

Privately, however, airline officials 
wc not taking the order lightly and a 
number are still enraged over the Board 
action which one spokesman termed 
“ill-advised and ill-timed in view of the 
backlog of major issues the Board has 
before it.” The order makes the 47 
certificated airline members of the ATA 
parties to the proceedings. 

General feeling among the airlines is 
that the Board action will have at least 
one inevitable effect: it will create an 
even deeper breach—if not an irrepa- 
rable split—than now exists between 
the CAB and the industry which the 
CAB is required to regulate. Bevond 
this, industry spokesmen contacted by 
Aviarion Week are puzzled as to just 
what the Board expects to accomplish 
by the inspection. 

Spokesmen for the Board have not 
heen willing to claborate on this point 
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and have merely stressed that the “order 
speaks for itself.” One representative 
of the Board did go so far as to suggest 
that the main purpose of the inspection 
was to determine the relationship of the 
carriers to the ATA with the view of 
checking on any possible conflict with 
the anti-trust laws. 

Industry leaders, secking a clue as to 
the prime purpose behind the inspec 





Electra Vibration Test 

Los Angeles—Lockheed Aircraft Corp. 
is installing sound suppressors which oper- 
ate like tuning forks on one of its 
Electra turboprop transports in a high 
priority effort to correct a vibration and 
noise problem which occurs at low alti- 
tude high speeds. Engineers also are 
considering a change in the nacelle thrust 
line through reduction or change in pro- 
peller loads, tilting it up 3 deg. 

Forty-three suppressors are located at 
various places on the airframe. Their ef- 
fectivness, if established, would be 
unique to the Allison 501 engine be- 
cause of its constant speed characteristics. 

The nacelle tilt approach is an answer 
to a force not previously indicated which 
occurs at a low angle of attack and the 
resulting inclined angle of airflow. This 
aerodynamic force subjects the fuselage 
at the propeller plane to vibration which 
increases sound level. 

Nacelle change could be accomplished 
at airline facilities and can be incorpo- 
rated into two quick engine change units 
replacing present units. Flight testing 
of uptilted nacelles will begin soon. 

Plane instrumented for the vibration 
and noise investigation is an Electra 
built for American Airlines, which now 
has been removed from the production. 
line. Problem apparently does not in- 
volve safety of flight and correction pri- 
marily is needed to allow Electra to live 
up to advance billing of quietness. 











tion by reading between the lines of 
the order, agree that it is tightly-writ 
ten, carefully worded and without any 
loopholes that would force the Board to 
narrow the almost limitless scope of 
investigation the order grants. The 
order 1s backed by the unanimous ap- 
proval of the five Board members. 

In this connection, however, several 
representatives of the Board agree that 
the order might be unduly harsh in its 
phraseology that could have led readers 
to compare the inspection and review 
with a “police action.” A case in point 
is the use of word “diaries” in the sec 
tion of the order which calls for an 
inspection of all records of ATA and 
its members “including but not limited 
to diaries, minutes and agendas . . .” 
lhe word carries a connotation of “per 
sonal interference,” they say. 

At least one Board member said he 
deplores the quick manner with which 
staff members moved into the inspec 
tion because of the strong implications 
behind such an action. 

Some industry members infer from 
the order that a real purpose behind 
the inspection is to drain some of the 
strength from ATA’s activities by re- 
ducing its authority. Key to this con 
clusion lies in this sentence of the 
order—that a general inspection and 
review “hereby is instituted to deter 
mine whether the Board should con 
tinue its approval of the organization of 
ATA, and if so, whether the Board 
should impose further conditions to 
such approval.” 

The order acknowledges that the 
ATA “played an active part in the 
congressional hearings which led to the 
passage of the Civil Aeronautics Act of 
1938.” However, it emphasizes that 
the association activities have grown in 
“magnitude” and “diversity of areas 
covered.” 

This suggestion of bigness 
throughout the order and serves as a 
basis for the conclusion on the part 
of many observers that the CAB probc 
may be a direct attack on the ATA. 

However, the Board’s order also places 
emphasis upon the dues and contri 
butions of member carriers paid to the 
ATA. In this connection, the Board 
states that it “has no knowledge of 
the specific contributions by, and assess 
ments upon, each such member under 
the formula” for prorating dues. It 
adds: 

“The dues so paid are intended to 
cover the actual expenses of the associa 
tion. The formula is premised upon 
the amount of money to be spent under 


runs 
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the association’s budget, and the Board 
has insufficient information concerning 
this budget.” 

Ihe order also suggests the Board 
will probe into the influence the larger 
trunklines carry in ATA affairs. It ad- 
mits that ATA membership includes 
the “bulk of certificated carriers, in 
cluding the local service and cargo 
carriers” but that the “core of 
the current membership” is composed 
of those trunklines which formed the 
ATA in 1936. 

Later the order has this to say on 
the influence of large airlines on the 
ATA: 

“Therefore, it is appropriate for the 
Board to determine to what extent, if 
any, the large carriers control the 
actions of all carriers through the 
instrumentality of the ATA .. .” 

The order contains a show-cause 
clause which permits interested parties 
objecting to a final Board order for the 
inspection to file documents and infor- 
mation supporting their objections with 
the Board by Mar. 30. 


Savs 


Hughes Asks Approval 
Of TWA Lease Plan 


Washington—Hughes Tool Co. has 
applied to the Civil Aeronautics Board 
to lease Boeing 707s and sell spare parts 
for the jet aircraft to Trans World Air- 
lines. Hughes Tool holds the majority 
stock in TWA. 

Specifically, Hughes has asked the 
Board to modify its acquisition and 
control order of 1944 to avoid any 
restrictions on planned transactions with 
the airline. The manufacturer said it 
has 14 Boeing 707-131s on order at a 
cost of $4.7 million per aircraft and 
that, while TWA has made no specific 
commitment to acquire them, tentative 
plans call for the jet aircraft to be made 
available to the airline. 

First of the new jets has been re- 
ceived by Hughes and delivered to 
[WA under a day-to-day lease arrange- 
ment approved by CAB last month. 
Hughes told the Board it expects to 
deliver 11 more Boeing jets to the air 
line under the same leasing arrangement 
at a cost of $2,500 a day. The leasing 
wreements are expected to expire by 
June 30 of this vear and are subject 
to termination by either party upon 
24-hr. written notice, the manufacturer 
said. 

Stock spare parts for the jets also 
have been acquired for sale to TWA at 
Hughes purchase cost. The company 
said the parts would be sold to the 
iirline as needed with a limitation of 
$3.5 million on the total sales. 

Hughes also said it plans to deliver 
30 spare engines to the airline under a 
lease arrangement similar to that on the 
lircraft. 
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CAB Opens Hearings on PanAm 
707 Atlantic Dive; Crew Testifies 


By Robert I. Stanfield 


New York—Several contributing fac 
tors to the 29,000-ft., 400-kt.-plus dive 
of a Pan American World Airways 
Boeing 707-120 jet transport over the 
Atlantic ocean the night of Feb. 3 were 
pointed up during two days of Civil 
Aeronautics Board depositions taken at 
the Federal Building at New York's 
Idlewild Airport, Mar. 11 and 12 

Depositions will be taken April | at 
Boeing Airplane Co. headquarters at 
Seattle, Wash., or at the company’s 
Renton, Wash., plant. More will be 
taken April 6 at Los Angeles during 
interviews with personnel of Lockheed 
Aircraft Service and Federal Aviation 
Avency. 

Aircraft N712PA was at 35,000 ft 
fiving from London to Gander, New 
foundland, positioned at 52.5 deg. N.., 
40.5 deg. W., when the dive occurred 
at approximately 2200 Greenwich 
Mean ‘Time. At cruise, outside air tem- 
perature was —55C, cruise speed was 
Mach .82, gross weight was between 
190-195,000 Ib. The 707 was pulled 
out at 6,000 ft., following which it was 
flown manually and landed at Gande1 
(AW Feb. 9, p. 39) 

Depositions, taken by a four-man 
CAB board headed by Van R. O’Brien, 
Bureau of Safety, brought out the fol- 
lowing: 
© Autopilot control. Crew was not cer 
tain whether aircraft was on its Bendix 
PB-20D autopilot just prior to the dive 
No warning light, signaling a disconnect 
had been observed. Stabilizer indication 
during descent was full nose down, 3 
deg. Operation of the autopilot was 
normal during ground check later made 
at Gander. Warning light was found 
in full-dim position several hours after 
aircraft was landed. 

During two previous flights the auto- 
pilot had malfunctioned, creating a 
nose-down pitch in one instance; dis 
connected following an almost 20-deg 
heading change in another. William 
King, Pan American engineering super 
visor, stated that prior to this incident 
very few disconnects had been reported 
without the warning light coming on 

Three days following this incident, 
on Feb. 6, during a flight at cruise alti 
tude, another disconnect, with no warn- 
ing light, was reported, prior to which 
707 drifted 10 deg. off compass head 
ing. Knowledge was brought to the en- 
ginecring department, King stated, only 
by check of the aircraft log book 
Studies are now underway by Boeing 
Airplane Co., in which Pan American 
is coordinating, and reviewing warning 


light telemetry and circuits so as to 
avoid recurrences of this nature. 

e Flight recorder. Device, which logs 
aircraft performance, had been removed 
from the 707-120 left wheel well at 
Gander, prior to inspection by Federal 
Aviation Agency officials. King stated 
that the recorder, manufactured by 
Lockheed Aircraft Service and usually 
good for 125 hr. of flight, had run out 
of tape previous to this flight. ¢ ipt 
Samuel Miller, chief pilot of Pan Ameri 
can’s Atlantic said the 
had run out Jan. 27 

e Emergency equipment. Only about 
half the oxygen masks ejected follow 
ing activation from the cockpit, iccord 


Division, tap 


ing to a report submitted by the air 
craft Capt. W. Waldo 
Lynch, assistant vice president for com 
munications of Pan American. Albert 
W. Leidner, purser, that 
several life vests were missing from un 
der passenger Responsibility for 
checking availability of emergency 
equipment was left questionable. Pack 
ing of portable oxygen bottles also cr 
ated some difficulty in their disengag« 


commander, 


SCnior said 


scats 


ment and use 

Following are excerpts state 
ments made by the crew, after the acci 
dent, and which were presented to the 
CAB 
e Capt. W. Waldo Lynch. Stopping in 
the cabin to talk with Norman Blak 
vice president of the Atlantic Division 
Lynch noted an aerody 
namic noise level, plus increase in posi 
tive g forces. Inboard nacelle on left 
side pitched high, and airplane went 
off into sharp mnght downward maneu 
ver Power was still at cruise thrust 
Lynch, who made his way to the cock 
pit, grabbed power levers and slammed 
them to idle 

I'he gyro horizon had tumbled. Ai 
speed was past 400 kt. in the vacant 
area near zero on the indicator. Altim 
eter showed aircraft passing through 
17,000 ft. Electric trim button was in 
operative 

Capt. Lynch stated: “Got wings level 

positive g forces relieved Asked 
Sinsky (flight engineer George Sinsky 
to roll stabilizer up by hand Sinsky 
straddled consol Heavy pounding 
and buffeting at 6,000 ft 
into sharp climb, airspeed falling bach 
to 185 kt Wings level in moderate 
climb at 9,000 ft 
270 kt.” 

Lynch noted that airplane responded 
well, with heavy right rudder necessary 
to hold it straight. Operating the sta 
bilizer by hand, cut out switch wa 
on 


from 


IncTCAas¢ in 


zoom d 


and accelerated to 





Sinsky had previously pulled circuit 
breaker on stabilizer electric control. 

“Flew manually to Gander, with 
normal descent at 260 kt. IAS about 
20 min. out. . . . At 10,000 ft. slowed 
to 220 kt. IAS, lowered flaps to 30 deg. 
Airspeed indicated 190 kt. Descended 
to 6,000 ft. and lowered gear. Went 
over threshold at 165 kt., high air- 
speed maintained deliberately.” 
¢ Capt. Samuel T. Peters (copilot, chief 
pilot for Pan American’s Pacific Divi- 
sion): “At 2200Z navigator posted 
change in heading requiring left turn. 
Used autopilot turn knob. Turn O.K. 
.. » Then light buffeting, plus positive 
load factor building up. . . . Heavy buf- 
feting caused panel light to fail. 
Captain’s artificial horizon had tumbled. 
. . . Position of sky and moving stars 
showed aircraft on its back. 

“Took over controls and tried to stop 
by using left aileron and rudder, but 
load factor such I was immobilized. . . . 
Change in aircraft attitude lightened 
forces, severe buffeting continued. . . . 
Various system warning lights were 
activated intermittently. Then Capt. 
Lynch came into his seat. 

“Lynch called out to cut power and 
for navigator to call out altitude. 
Lynch able to interpret his available 
flight instruments. . . . Flight engineer, 
aware that stabilizer was in nose down 
position, kneeled over center control 
stand and cranked stabilizer back to- 
wards mid-position. Climb was 


made through combined efforts, aircraft 
flown manually for balance of trip. . . . 
Can't say speeds or altitude loss was due 
to loss of instruments.” 


Engineer's Statement 

e Flight Engineer George Sinsky: “At 
about 2200 GMT aircraft went into 
descent and turn condition. . . . Mach 
warning sounded. . . . Pinned to seat as 
exceeded Mach limit. Couldn't raise 
arms to get at stabilizer power circuit 
breakers, thinking we had runaway sta- 
bilizer full nose down. . . When g load 
relieved pulled stabilizer power break- 
ers, pulled autopilot circuit breaker. 

“Stabilizer indication was full nose 
down, 3 deg. . . . Started to crank it 
back to nose-up position. Capt. Lynch 
said that was too much so cranked in 
some nose-down trim. . . . Found that 
master warning and aural circuit breaker 
had popped (on P panels). At Gander 
ran a Mach trim and stabilizer check. 
O.K. 

“Night inspection at Gander shows 
about 30 in. of fillet missing from right 
wing, top side, about center, with dam- 
age fore and aft of this point on fillet. 
This indicated considerable movement 
of wing at this point. Stabilizer showed 
some wrinkles.” 

Harrison D. Mackey, Pan American 
dispatcher riding the “jump seat” as an 
observer, also noted that the panel 
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Transcontinental Case 

Washington—Preliminary groundwork 
for the Southern Transcontinental Serv- 
ice Case is nearing completion with the 
submission of direct exhibits and prepa- 
ration of rebuttals from the 10 carrier 
applicants. 

Civil Aeronautics Board has set May 
5 for the first city hearing in Houston, 
and others May 20 in Los Angeles and 
June i5 in Miami. Bureau counsel for 
the Board and airline representatives are 
scheduled to present final evidence to 
examiner Edward T. Stodola in Wash- 
ington on July 1. 

At issue is improved air service across 
a tier of nine southern states from 
Florida to California with applications 
filed by Eastern, American, Delta, Bran- 
iff, Capital, Continental, National, Trans 
World, Western and the all-cargo carrier 





Flying Tiger. 








lights went out on the copilot’s side, 
and that the forward panel was “lit up 
like a Christmas tree”’ during descent. 
Mackey heard no bells or horns during 
descent. 

King stated that PanAm’s engineering 
section had records of six trim servos 
being removed from autopilots on the 
707s, but none of the removals were 
associated with runaway trim. 

There had been some difficulty, he 
said, with Mach warning horn switch 
settings. 

Items later removed from the air- 
craft at Gander for checking were Capt. 
Lynch's vertical gyro, which reportedly 
had tumbled, and which checked out 
satisfactorily; the controller, because of 
abnormality in elevator control signal 
source (pitch pot did not center as it 
should with autopilot turned off); FA- 
76 card from amplifier, removed because 
of reports that elevator and stabilizer 
trim wheel had been seen moving, plus 
extreme sensitivity of card. 

The day following the accident, King 
said, Pan American maintenance was 
requested to put non-dimming caps on 
autopilot malfunction warning lights in 
all 707s. 


PB-20D Autopilot 


About 200 Bendix PB-20D autopilots 
are installed in commercial aircraft, 
according to Joseph H. Leggett, Engi- 
neer, Eclipse Pioneer Division of Bendix 
Aviation Corp. About 180,000 flight 
hours have been accumulated on the 
commercial versions, of which 707 air- 
craft have run up about 9,000 hr. use 
of PB-20D. 

Autopilot incorporates stabilization 
and control in all three axes. It em- 
braces automatic trimming of stabilizer, 
automatic altitude held, automatic 
operation to preselected heading, auto- 
matic glide slope engage feature (as 


well as manual). It has a manual con- 
troller for bank and pitch command, 
and a yaw-damper mode which may be 
operated independent from rest of auto- 
pilot. 

Biggest difference between the PB- 
20D installed in the 707 and that in 
other aircraft is the comparator, used 
in 707s. The comparator is basically 
a second autopilot computer, comparing 
what happens to aircraft control surfaces 
and what they should be doing. Com- 
parator condition must be satisfied for 
autopilot engagement. 

Leggett emphasized that the com- 
parator would disengage the autopilot 
in most cases before the aircraft man- 
euvers, and that it is incapable of intro- 
ducing errors into the system. It is not 
considered mandatory for PB-20 opera 
tion. He stated that the autopilot 
warning light should operate indepen- 
dent of automatic pilot power source; 
that should power to the light fail, 
feature is incorporated to make the 
light burn. 

Leggett said that gyro limitations 
include 350 deg. freedom in roll; that 
there are stops at 80 deg. in pitch, but 
these are non-tumbling. “If power is 
removed from gyro, and it is subject to 
bank angle in excess of 80 deg., gyro 
would tumble . . . but power must be 
off at least 20 sec.,’” Leggett pointed out. 

If electric power to rate gyro (power 
to drive vertical gyro) is interrupted, 
Leggett said, it would maintain speed 
for operation for about 20 min. In the 
case of Capt. Lynch’s gvro tumbling, 
it was stated that possibly the power 
was off at the same time that an 80 
deg. bank angle was achieved. (Power 
to vertical gyro is one of conditions for 
engagement of autopilot, but not for 
disengagement.) 


Rate Switch 


It was stated that the rate switch 
was definitely inoperative in the 707 
vertical gyro. “If gyro departed from 
vertical rapidly with comparator moni- 
tor engaged, monitor would disengage 
autopilot. If it departed slowly, auto- 
pilot would become disengaged before 
command to change pitch attitude was 
introduced to the autopilot.” This is 
assuming the altitude integrator was 
engaged. 

Examination of the relay removed 
from the amplifier computer system was 
made by Filtors, Inc., of Port Washing- 
ton, N. Y. Firm’s chief engineer, Lewis 
Delalio, stated that a check indicated 
the relay contact pressures were “ab- 
normally low.” Check of dropout volt- 
age showed three contacts dropped out 
at 1.5 v.; remainder at 2.6 v. Ener- 
gized contacts showed higher than 
normal contact resistance, he said. He 
thought the relay may have been 
dropped, thus subjected to high shock 
level. 
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Electra’s Approach ‘Normal’ Until Crash 


New York—Everything in the cockpit 
of American Airlines’ Lockheed Electra 
N-6101A indicated a normal approach, 
with the altimeter reading about 500 
ft., when it crashed into New York’s 
East River during final approach to La- 
Guardia Airport last Feb. 3, according 
to testimony of Capt. Frank S. Hlavacek 
(who flew as first officer aboard Flight 
320) during the Civil Aeronautics 
Board accident investigation hearing 
which began here last week. 

Flight 320, nonstop from Chicago, 
was making a standard instrument let- 
down, on automatic pilot, on the back 
course ILS localizer-range facilities to 
LaGuardia’s Runway 22. There were 
68 passengers and a crew of five aboard. 
Five passengers and three crew mem- 
bers (Hlavacek, flight engineer Warren 
E. Cook and stewardess Joan M. Zeller) 
survived. The captain, 59-year-old Al- 
bert H. DeWitt, died in the crash 
(AW Feb. 9, p. 38). 

Back course does not utilize ILS 
glide path. Normal instrument pro- 
cedures call for the aircraft to complete 
a procedure turn at the New Rochelle 
fan marker, 4.8 naut. mi. northeast of 
the range, crossing the fan marker in- 
bound at 1,000 ft., and the LaGuardia 
range, 2.8 naut. mi. northeast of Run- 
way 22, at 800 ft. Electra night mini- 
mums for this approach are 400 ft. 
and 1 mi. visibility. 

At the time of the accident, approxi- 
mately 2355 EST, wind was from the 
southwest at 5 mph., altimeter setting 
was 29.77 in., ceiling was 400 ft. and 
visibility was 2 mi. in light rain and 
fog. Successful back course approaches 
were made by other aircraft using the 
same facilities that night with the 
exception of one missed approach by 
a Northeast Airlines’ Viscount and a 
corporation DC-3. 


Initial Testimony Findings 

Initial testimony before an cight-man 
board of inquiry, of which G. Joseph 
Minetti is chairman, Robert W. Chrisp 
is hearing officer and Franklin M. Stone 
is legal adviser, pointed up the follow- 
ing: 
e Altimeter readings. Passing over La- 
Guardia range, on final approach to 
Runway 22, both DeWitt’s and Hlava- 
cek’s altimeters read 900 ft., with the 
aircraft slightly to the left of course. 
Hlavacek said he initiated altitude count- 
down for every 100 ft. Cockpit lighting 
during descent was comfortable, and 
altimeter never read less than 500 ft. 
during the approach. He also said the 
Kollsman drum-type altimeters were 
functioning normally during all phases 
of flight prior to the crash, including 
cross-check conducted over range. Atr- 
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craft crashed 4,980 ft. short of Runway 
22, 610 ft. to the right of the centerline. 
¢ Automatic pilot. In manual operation 
during climbout from Chicago, the 
Bendix PB-20 automatic pilot was a bit 
rough on turns, according to Hlavacek. 
From fully automatic operation it was 
then operated via heading mode for re- 
mainder of trip. During final approach 
DeWitt was hunched forward, his left 
arm around yoke and hand on heading 
cursor knob on instrument panel, his 
hight hand on the altitude control on 
main pedestal, stated Hlavacek. 


‘Fast’ Rate of Descent 

Immediately after passing the range, 
rate of descent went to 600-800 fpm., 
“fast for this particular approach,” said 
the first officer. Aircraft was shallowed 
off by DeWitt. Power was set at 1,200 
hp. during approach, and airspeed was 
maintained at 135-140 kt. 

American has since amended its op- 
erational manual, requiring that auto- 
matic pilot be used in automatic posi- 
tion for entire approach, or not be 
used at all and aircraft be flown man- 
ually. 

e Visibility. Flight was on instruments, 
in overcast, most of the trip. Consider- 
able snow was encountered during ini- 
tial portion of descent from 21,000 ft. 
cruise altitude. Light frost accumu- 
lated on windshield edges, which dis- 
sipated after de-icing. Hlavacek stated 
the flight was on instruments until they 
hit water, and he recalled seeing some 
red lights—“five or six”—out the side 
window, below cockpit level, immedi- 
ately before the crash 

e Crew experience. During his Electra 
training at Ft. Worth, Tex., Capt. 
DeWitt had a total of almost 28,000 
hr. After 8:07 hr. of Electra flight he 
took his first type rating check with a 
Federal Aviation Agency inspector and 
failed the performance standards for 
instrument approach procedures and 
ILS approaches with engines out. The 
following day, Dec. 16, 1958, with 
a total of 11:59 hr. in the Electra, he 
passed his check. A review of Ameri- 
can training records showed no evi- 
dence of his failure on Dec. 15. 

At the time of the crash DeWitt 
had 48:13 total hr. in the Electra. He 
had no accident history. American Air- 
lines requires ceiling and visibility min- 
imums for airports to be increased by 
100 ft. and 4 mi. whenever the captain 
has less than 100 hr. on equipment 
used, unless the captain is certified by 
his regional superintendent of flying. 
DeWitt received this certification, and 
was considered qualified after 12.32 hr 
of fiving in scheduled operations 

Capt. Hlavacek received a total of 


5.30 hr: of flight time and 5.19 hi 
of observation time, plus — school 
ing, at Ft. Worth. He has a total of 
about 10,192 hr., of which 36.35 wer 
in Electra aircraft prior to the crash. 

Flight Engineer Cook has a total of 
about 8,000 hr., of which 81.29 were 
in the Electra. He completed 130 hr 
of ground school training and was con- 
sidered qualified on the Electra after 
9.33 hr. of flight training. 
© Cockpit wreckage. Cockpit of the air 
craft was recovered comparatively in 
tact. Captain’s altimeter showed the 
hundred-foot hand indicating 500 ft.; 
thousand-foot drum between 1 and 
2; 100 index set at approximatel 
90 ft. above; 1,000 index slightly to 
the right of zero. Altimeter setting was 
29.83, with setting knob slightly bent 
to the left. 

First officer’s altimeter showed hun 
dred-foot hand at 350 ft., the thousand 
foot hand between | and 2; hundred 
foot indice at 120; thousand slightly 
tc the right of zero; knob is missing, 
shaft broken, water at top of instrument 
when upside down. Altimeter was set 
to 29.79. 


Flight Description 


Information supplied CAB by crew 
members showed that after passing 
Newark, in the New York area, a 30 
deg. error was noted on Hlavacek’s 
radio magnetic indicator (RMI.) Error 
was verified by checking with radar 
controller and magnetic compass. Dx 
scent and all vectored turns were mad 
on autopilot control. Aircraft was flown 
with flaps in approach position (80%) 
with airspeed 175 kt. or less. 

Challenge-type check list was acti 
vated prior to intercepting localizer 
course inbound. It was complete with 
exception of landing flaps, heaters and 
autopilot. Gear was extended over New 
Rochelle. Both VHF navigational r 
ceivers were on LaGuardia ILS, th 
captain’s ADF was tuned to the mid 
dle marker, the first officer’s to Port 
Chester and, after going by, to the La 
Guardia range 

Hlavacek stated that he received his 
altimeter setting from company radio 
and altimeters were cross-checked. Sct 
ting was 29.77 in. Altimeters 
cross-checked again when passing the 
range inbound at 900 ft 

Flight 320 had departed Chicago's 
Midway Airport at 2135, at a 
weight of 104.645 Ib. with total of 
29,000 Ib. of fuel. Instrument Flight 
Rule flight plan called for cruise at 
21,000 ft., 1 hr. 42 min. en route, tru 
air speed of 256 to 340 kt. and ground 
speed of 306 to 390 kt. Reserve fuel 
was estimated at 4,800 Ib 
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TOP FROM LEFT: LOCKHEED ELECTRA, BRISTOL BRITANNIA, VICKERS-ARMSTRONG VANGUARD. MIDDLE: BOEING 707, FOK- 
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and you'll be traveling with Collins Electronics. 
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communication and navigation equipment to assure 
the utmost in reliability and high performance. 
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airlines, Collins continues to pace the industry. Even 
now the company is introducing advancements in 
air traffic control safety and long range navigation. 
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CAB Defers Action on Bid 
By BOAC for Tokyo Route 


Washington—Civil Aeronautics Board 
last week denied, in sharply worded 
language, a petition by Air Transport 
Assn. to intervene in the controversial 
British Overseas Airways application to 
add Tokyo to its around-the-world 
route. 

At the same time, the Board deferred 
that portion of BOAC’s petition seek- 
ing authority to carry international 
trafic between two points within the 
U.S. The Board said this portion of 
the petition would be deferred pending 
a decision on a similar application by 
Qantas Empire Airways (AW May 19, 
p. 38). 

Northwest Airlines is now the sole 
intervenor in the case in which BOAC 
is asking for authority to begin around- 
howe service via New York, San 
l’rancisco and Tokyo on April 1. North- 
west, in the prehearing conference, 
moved that the Tokyo stop be severed 
from the case pending a clarification of 
the bilateral agreement between the 
U.S. and Britain. 

Board’s denial of ATA’s petition 
to intervene is the second time in this 
case that the association lost a bid to 
participate in the proceedings. In deny- 
ing the second petition, the Board said 
that the case can be fully litigated by 
BOAC, Northwest and bureau counsel 
and that ATA participation “will fur- 
ther tend to complicate and delay” the 
case. 

As matters now stand, the Board 
must rule on three motions before hear- 
ings can be held. These are the motions 
by Northwest to sever the Tokyo stop 





Transition Costs 


St. Paul—Here is a sampling of the 
additional costs that will stack up against 
Northwest Airlines when it makes the 
transition to Douglas DC-8 turbojet and 
Lockheed Electra turboprop transports 
as outlined by the company president 
Donald Nyrop: 

@ Training costs for both fleets will total 
about $2,750,000 including the purchase 
of a DC-8 simulator at $1.1 million. 

® Tools, equipment, terminal facilities 
and fuel systems will cost an estimated 
$8 million over and above the $67.5 mil- 
lion to be spent for the aircraft and 
spares. Maintenance and overhaul equip- 
ment will cost Northwest $4,830,000. 

e Ramp servicing equipment will cost 
about $2.1 million. Loading steps will 
cost $10,000 each, two tractors will run 
$28,000 each. Aggregate costs for re- 
quired mobile power ground units will 
total $782,000. 
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from the case, the motion by bureau 
counsel for a ruling on Section 1102 
of the Federal Aviation Act and a sec 
ond motion by Northwest to defer bu- 
reau counsel’s motion pending receipt 
of more evidence and argument. 

Here are the issues Northwest wants 
argued before a ruling is made: 

e Interpretation of intent and meaning 
of paragraph 4b of the Bermuda agrec- 
ment. Northwest is contending that 
paragraph 4b permits the addition of 
“points of limited significance” to exist- 
ing routes and that Tokyo, as one of 
the world’s largest cities, does not fall 
within this category. 

¢ Determination as to whether the Brit- 
ish have been granted authority to serve 
Tokyo by intergovernmental agreements 
supplemental to the Bermuda agree- 
ment. Such agreements can be reached 
by consultation between governments 
followed by an exchange of notes. 

On the latter point, Northwest is 
arguing that a letter dated Jan. 22, 
1957, from the Civil Air Attache of 
the British Embassy here to the Depart 
ment of State and a reply from a 
“representative” of the State Depart- 
ment does not constitute an exchange 
of notes. According to the Northwest 


motion, BOAC relied upon these letters 
as “an alleged agreement evidenced by 
an exchange of letters.” 

Northwest admits that the letter does 
notify a British intention to add Tokyo 
to the routes in question but says that 
the letter “proceeds in its second para- 
graph to destroy itself.” In effect, the 
carrier is Claiming that the letter con- 
firms the Northwest position of para 
graph 4b when it says: 

“In doing this (addin 
BOAC’s routes), I would like to make 
it clear that we are not in any way 
departing from our previously expressed 
views that 4b procedure is inappropriate 
for the addition of other than minor 
points.” 

Last month, the Civil Aeronautics 
Board asked the State Department for 
an opinion on the BOAC request for a 
Tokyo stop and, on Feb. 27, received a 
letter which contained this passage 

“Had the Department of State con 
cluded either that the addition of Tokyo 
was not a legitimate exercise of a section 
+b right, or that improper procedures 
had been employed, it could have re 
quested consultation on the dispute 
and, if the question was not thereby 
satisfactorily resolved, resorted to ar 
bitration under Article 9 of the Air 
Transport Services agreement. However 
the Department of State at the time of 
notification was of the opimion section 
+b was being properly utilized in this 
particular instance.” 


Tokyo to 


oS. 


Ansett-ANA Electra Makes First Flight 


First flight of initial Lockheed Electra turboprop transport for Ansett-ANA, Australian 
airline, is made at Burbank, Calif. Interior configuration is for 68 first class passengers in 
four-abreast seating arrangements. Aircraft will be assigned to Melbourne, Australia. 
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45% of the aircraft oil 


used by major scheduled 
airlines in the U.S. is supplied 
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no better proof 
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600 Fifth Ave., New York 20, N. Y. 
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Airline Traffic—January, 1959 





Revenue 
Passengers 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean-Atlantic 
Delta 
Eastern 
Mackey* 
National 
North west 
Pan American 

Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort* 
Trans Caribbean”... 
Trans World 
UMCA 
United 
Western 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier . 
Lake Central* 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Aloha Airlines 


CARGO LINES 
AAXICO 


Aerovias sud Americene’.. ; 


Flying Tiger 

Riddie* ‘ 
Seaboard & Western 
Slick 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airways.... 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 
Cordova 
Ellis 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Wien Alaska... 


* Not available. 








348,978 
193,110 
323,408 
79,485 
251,008 
512,170 

166,541 

95,421 
139,459 
418,85) 
564, 370 
119, 507 


5,480 
3,425 
27 ,069 
4,030 
26,812 


0,625 
10,736 


2,674 





74,192 
111,259 
23,305 
10,381 


22,205 | 
205 | 

7,565 

5,230 


33,341 
16,143 
12,116 
18, 500 


“41,780 | 


58,263 
33, 263 | 
30, 520 
33,721 
19,515 
21, 287 
23, 306 


32,473 
13,235 


1,708 


167 | 


3,215 


9,010 
1,98) | 
6,935 


5,204 
2,376 
621 
3,034 
1,348 
7,026 | 

605 | 
2,024 


Revenue 
Passenger 
Miles 
(000) 


231,816 
92,634 
141,498 
46,225 
135,162 
276, 260 


117,375 | 


47,527 
110,281 
370, 460 


427,777 | 


65,952 


6,696 
6,481 
1,911 
5,192 
39,904 


5,226 
23,807 


2,666 


103, 580 


126,323 


90,324 
13,768 


70,957 | 


67 
18, 450 
8,110 


5,746 
3,866 
2,672 
5,068 


8,343 
9,902 
6,154 
6,811 
7,470 
3,565 
5,080 
4,437 


4,764 


1,726 


8,255 


675 


20,091 | 


165 
75 


142 
; 


3,072 
2,996 
138 
159 
43) 
6,662 
574 


570 | 
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1,143,638 
408 , 684 
413.537 
104,935 
431,735 
860,126 
355,442 

96,241 
557,656 

1,471,362 

2,879,031 
257,324 
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7,093 | 


| 
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Express | Freight 


582,609 


225,743 
222,919 
43,175 
287,434 
447,853 
85,138 
35,838 
268,398 
773,169 
1,095,141 


72,334 | 


127 


16,353 | . 


1,625 | 
6,639 | 
83,977 


6,558 
1,257,410 | 
| 


26,945 
1,306,980 
396,101 
1,372,413 
67 , 687 


926, 885 


128,811 
8,394 


10,198 
6,095 
6,939 

19,200 


11,544 
25,355 
9,72) 
11,159 
12,288 
9,499 
15,409 
5,037 


4,187 
700 


9,723 
44,679 


"923,735 


973 | 
3,650 
1,017 


59,281 
2,996 
3,551 
1,695 

23,021 

95,041 

31,638 

32,330 


Compiled by Aviation Week from airline reports to the Civil Aeronautics Board. 


3,970 
19,106 


18,729 


77,453 


1,955 
1,334 


4,236 | 


| 
4,596,705 
781,990 
338,670 
152,800 
1,218,708 
1,015,479 
623,752 
102,140 
1,144,371 
2,504,212 
6,184,075 
356,039 


157,929 
104,410 
4,802 
46,685 
101,608 


26,446 
661,277 


113, 592 
2,217,412 
4,060,451 
1,703,745 

405,241 


1,852,128 
633 

67 ,652 
23,911 


18,773 
6,519 
5,813 

49,456 


11,710 


18,272 
7,292 
11,516 
11,159 
28,037 
5,719 


104,993 
5,780 


3,236,258 
10,566,856 


3,309,976 


"604 


192,763 
3,010 
48,137 
1,391 
38,753 
189,031 
84,816 
292,711 | 


Total 
Revenue 
Ton-Miles 


28 , 602,296 
10,318,719 
14,550,989 
4,743,859 
14,965,175 


28,976,062 
12,499,758 
4,797, 454 


12, 586, 433 
40,238, 685 
51,278,801 


7,008,520 | 


858,022 
827,854 
208,980 
635, 300 


4,314, 832 | 


| 


589, 863 


4,471,497 


429,110 
14,499,972 
16,852, 600 
12,535,683 

1,971,250 


10,113,795 
7,623 
2,083,520 
890,693 


596,571 
385, 332 
270,275 
565,443 


831,253 
1,009, 459 
632,810 
672,702 
753,081 
374,309 
541,036 
436,823 


492,185 
145, 261 
3,264,710 
11,514,482 


3,706, 638 
2,009, 006 


16,711 | 


12,765 
16, 452 


578,618 
28, 353 
65,952 
19,338 

109, 325 

1,011,350 

178,908 

383, 497 
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a new perspective... 








Convairs | Engineering Organization 


To develop the best and most creative abilities from the individual, 

and to coordinate thinking and activity in a manner that is efficient and 
rewarding — a new perspective in engineering organization at Convair- 
Fort Worth. The effectiveness of the plan is being demonstrated daily, and 

is best exemplified by the all-new B-58, America’s first and fastest supersonic 
bomber . . . brought from concept to reality in record time. 

Men of training and experience, seeking a more stimulating call on their 
creative ability, are invited to investigate Convair-Fort Worth. A card or 
letter will bring greater detail, or send a complete resume’ of your back- 
ground for evaluation by other engineers in the areas best suited to 


your qualifications. 


ALL INQUIRIES 
STRICTLY CONFIDENTIAL Please address P. O. Box 748A 


CONVAIR FORT WORTH 


FORT WORTH, TEXAS 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 





SHORTLINES 





P Air France reports 2,517,371 pas- 
sengers flown 2,184,220,000 passenger 
miles during 1958, a 26% passenger mile 
increase over 1957. Also during 1958, 
19,760 short tons of mail were carried, 
a 7% increase over 1957. Air France 
and British European Airways have 
entered into an agreement by which 
passengers may use tickets issued by 
one airline to travel on the other if the 
latter's schedule is more convenient. 


> Braniff Airways has signed contracts 
with five major U.S. oil companies to 
supply the carrier with more than 140 
million gal. of jet fuel for its fleet of 
Lockheed Electras and Boeing 707s 
Companies are The Texas Co., ESSO 
Standard Oil Co., Phillips Petroleum 
Co., Humble Oil Co. and Continental 
Oil Co. 


> Civil Aeronautics Board has amended 
the foreign air carrier permit issued to 
the Cuban carrier, Aerovias “OQ,” S. A., 
to include Fort Lauderdale, Fla., as a 
coterminal point with West Palm 
Beach on the carrier’s flights from 
Havana. 


> Flying Tiger Line reports to Civil 
Aeronautics Board show the carrier to 
be the nation’s largest air freight carrier 
with 104,073,462 freight ton miles 
flown in 1958. 


> Kunex Transportation Co., S. A., has 
been authorized by the Civil Aeronau- 
tics Board to hold a temporary foreign 
alr Carner permit to transport property 
from Miami to a point, or points, in 
Cuba. Duration of permit is five years. 


>» Lockheed Aircraft Corp. is scheduled 
to deliver 112 Electra turboprop air- 
craft valued at more than $260 million 
during 1958, according to an announce- 
ment by Lockheed board chairman 
Robert E. Gross. 


> Ozark Air Lines will increase its opera- 
tions from 17,500 mi. per day on Mar. 
| to 25,500 mi. per day, with the in- 
1uguration of five new routes and exten- 
tions to four routes presently served as 
authorized by the Civil Aeronautics 
Board in the Seven State Area Case. 


> Trans World Airlines will begin the 
first Chicago-London nonstop service 
on June 5 using Lockheed 1649 Con- 
stellation equipment. The airline also 


announced it will resume Chicago-Paris 
, 


nonstop service on May 2 with weekly 


service. On April 29, TWA will oper- 
ate a weekly flight from O'Hare Field, 
Chicago, to Detroit, Shannon, Paris, 
Milan, Rome and Athens. 
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AIRLINE OBSERVER 


> Domestic trunkline business took a sharp upswing in February when rev- 
enue passenger miles rose 11.4% above the previous February total as com 
pared with a .9% decline in January and a 12.4% drop in December 
Although available seat miles jumped 8% in February as compared with 
the same month of last year, load factor for the domestic trunkline industry 
moved to 58% from 56% in February, 1958. The slight increase was the 
sixth monthly load factor increase recorded in the past two years 


P Slick Airways is talking merger possibilities with several companies, none 
of which are carriers. ‘The cargo airline, which last year was granted authority 
by the Civil Aeronautics Board to suspend its operating certificate tempo- 
rarily (AW June 30, p. 29), is looking for a merger that would be an acquisi- 
tion rather than a sellout. If a merger is completed, Slick can carry forward 
large loss for tax purposes. 


P At least one major trunkline will permit its pilots to decide initially 
whether a three- or four-man crew will operate turbojet transports. Plan 
calls for the use of the selected crew complement for a six-month experi- 
mental period after which a permanent agreement on the issue will be 
negotiated between the company and the pilots. 


PE] Al Israel Airlines may be forced by the Israeli government to abandon 
its transatlantic routes and scrap plans to develop routes in Asia and South 
America. Loss of traffic to the carrier because of an Arab air transport boy- 
cott in the Near East and a deadlock with Britain over the question of 
increasing service beyond London to the U. S. are causing the government 
to consider confining the carrier's operation to European routes only. 


> Continental Air Lines is filing a bid similar to Western Air Lines’ request 
for a route from San Francisco and Los Angeles to Honolulu and Hilo. In 
its application to the Civil Aeronautics Board for the service, Western said 
it would operate the route with Lockheed Electra turboprop transports 
Continental would use Boeing 707-320s or aft-fan 707-120Bs 


> Aloha Airlines plans to begin operating three Fairchild F-27 turboprop 
transports on its inter-island routes in June. The move will help close the 
competitive gap created when Hawaiian Airlines backed its Douglas DC-3 
Viewmaster service with Convair 340s in competition against Aloha’s fleet 
of DC-3s. Aloha purchased the three planes with government-guaranteed 
loans underwritten by Continental Assurance and United Siates Life Insur- 
ance companies. 


> Russia’s 100-passenger Tu-110 turbojet transport, which vanished from 
public view without any explanation almost a year ago, is back again—on 
paper, at least. One of a series of five new postage stamps depicting mod 
ern Soviet airline transports features the Tu-110. Other stamps show the 
Il-14, Tu-104, Tu-114 and the 11-18. It seems unlikely that the 60-kopek 
Tu-110 stamp would be issued if the Tu-110 were not destined to appear 
on the Russian civil aviation scene. 


> U. S. delegation to Rio de Janeiro conference on fare structure on South 
American routes, headed by Civil Aeronautics Board Vice Chairman Chan 
Gumey (see p. 48), took this stand on government control over international 
rates: The aeronautical authorities should look to the carriers themselves as 
the primary instruments for establishing and maintaining, subject to gov- 
ernment approval, the highly complex structure of international fares and 
rates as a means of minimizing the use of intergovernmental processes in 
this connection. 


> Chance Vought has contracted with Convair to build club compartment 
seats for the Convair 880 turbojet transport. The order is Chance Vought’s 
first commercial airline subcontract since it began producing aircraft in 1917 
> Pan American World Airway’s Boeing 707-120 turbojet transport opera- 
tions has brought about a 47% increase in transatlantic travel during the 
first nine weeks of this year as compared with the same period of last vear. 
All other scheduled transatlantic carriers showed an 11% increase in Euro- 
pean travel during the same period. 











NO MONDAY 


MORNING 


QUARTERBACK 
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Good management, like a good 
quarterback, calls the right signals 
during the game and not on Monday 
morning. In the field of aviation 

and space, management must also call 
the right signals now for a game that 
won't be played for years to come. 


At Grumman, the signals have already 
been called for nuclear propulsion 
systems, for the plasma harnessing 

of hydrogen fusion, for missiles, 

for hydrofoil seacraft, and for 

others still classified. 


At Grumman, the signals that were 
called years ago have won design 
competitions: the A2F, a carrier-based 
attack fighter; the Mohawk, a twin 
turboprop higher-performance 
observation airplane for the Army; 
and the Eagle, an air-to-air 

and air-to-ground missile. 


At Grumman, Monday morning is the 
beginning of the future. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage . Long Island . New York 


In current production: F11F-1 Tiger, 
supersonic jet fighter; F9F-8T Jet Trainer; 
S2F, carrier-based anti-submarine aircraft; 
WF-2, carrier-based early-warning air- 


craft; SA-16 Albatross, rescue amphibian; | 
Gulfstream, turboprop executive transport; | 


AO-1AF Mohawk for the Army; Ag-Cat | 


duster-sprayer. 
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IRISH AIR LINES has announced plans to buy three Boeing 720s. Orders are not firm. 


Irish Air Lines Planning Nonstop 
Transatlantic Flights for 720s 


New York—Irish Air 
to get transatlantic nonstop per 
ance from the intermediate-range Boe- 
ing 720, the carrier’s announced choice 
of jet equipment. Manufacturer will 
modify the 720 to increase its gross 
weight for the first foreign customer 

The airline, which began transatlan- 
tic service last April with leased Sea- 
board and Western Lockheed Super G 
Constellations (AW May 5, p. 41), has 
not placed a firm order for the 720 but 
has announced plans to buy three. Fi 
nancing has not been completed 

Value of the proposed order is $14-15 
million, including $12 million for the 
aircraft and the rest for spares and 
equipment. American Airlines has or- 
dered 25 of the 720s and United Au 
Lines has ordered 11. The American 
carriers’ 720s will serve shorter routes 
and maximum gross of their airplanes 
will be 203,000 Ib., Boeing says. First 
Irish Air Lines’ 720s, with tankage in- 
creased from 11,000 to 13,000 gal. 
capacity, will be able to operate at a 
217,000 Ib. takeoff maximum 

With beefed-up landing gear and 
more powerful engines, gross weight 
of this version of the 720 will go up to 
221,000 lb., Boeing said. The im- 
proved Pratt & Whitney JT3C-7 en- 
gines, each with 1,000 Ib. more thrust 
than the initial units, will be availabk 
in 1962, according to the airline 

Delivery date was one factor in s« 
lecting the 720, general manager Jer 
miah F. Dempsey told AviaTion 
Weex. Irish Air Lines expects to get 
its first 720 in November, 1960, with 
the other two arriving in February 
and March, 1961. The lease with Sea 
board and Western runs through 1960 
Seaboard has asked Civil Acronautics 


Lines ag 


orm 


Board for permission to buy up to 26° 
of the Irish airline’s stock, but the mat 
ter is still before the Board 

Dempsey said studies had convinced 
him that the 720 could fly nonstop 
in both directions in New York-Shan 
rhe jets will be operated 
probably 100 econ 


non service 
in mixed service, 
omy and 20 first class seats 

rhe airplane also could be used on 
other Irish Air Lines routes to Europe, 
according to Dempsey. The carrier has 
been operating Vickers Viscounts for 
several years and recently added Fokker 
F'-27 Friendship turboprops to its fleet 
With delivery of the 720s, the fleet 
would be all-turbine 

Irish Air Lines has trafic rights at 
Chicago, but no plans for expansion 
of its U. S. service in the immediate 
future, Dempsey said It currently 
serves New York and Boston. Route 
system will be expanded with service 
to Copenhagen next month and to 
Lisbon in June, according to Dempse 
and then there will be “a _ breather 
to consolidate 

The 720 has a lower price tag than 
the larger 707-120 now fiving the At 
lantic for Pan American World Ai 
wavs. Price of the 120 is about $5 mil 
lion. American Airlines says its 720s 
cost about $3.2 million without en 
gines, and estimated the cost of engin 
for the plane at $155,000 each. Amer 
ican, however, is leasing the engin 

Boeing’s W Kane, 
of export sales, transport division, told 
AviaTION Weex his company hopes to 
sell the 720 to carriers operating South 
Atlantic service such as the 2,650 naut 
mi. route between Dakar and Rio 
Shannon-New York distance is 
2,700 naut. mi 


Jerome manager 


ibout 





Latin Traffic Plan May Cut U.S. Revenue 


By L. L. Doty 


Miami—A new formula for dividing 
passenger trafic, now backed by all 
South American governments, threatens 
to make substantial inroads on gross 
revenues of U. S. scheduled airlines. 

This “regional concept of traffic,” 
an outgrowth of the rapid spread of na- 
tionalism throughout Latin America 
countries, is a result of a decision 
reached in a meeting of south-of-the- 
border governments in January at Rio 
de Janeiro. It calls for the allocation 
of 75% of the traffic moving between 
any two South American countries to 
the airlines of those countries only. The 
U. S. is entitled to as much of the 
remaining 25% of such “local” traffic 
as it can generate. 

No South American country has out- 
wardly denied the U. S. its basic Fifth 
Freedom rights—the privilege of an air- 
line Of one country to carry traffic 
from a second to a third country. How- 
ever, airline officials here are interpret- 
ing the regional concept of traffic as 
a checkmate on any opportunities the 
U. S. has had in the past to develop 
the Fifth Freedom traffic its carriers 
need in order to maintain a reasonably 
high load factor. 

When recommendations for the re- 
gional concept of traffic were presented 


U.S. Carriers = 


ro 


143,000 


























at the Rio de Janeiro meeting in Janu- 
arv, the U. S. abstained from voting 
on grounds that it could not deal multi- 
laterally with countries with which it 
had bilateral pacts. 

Fugthermore, it is the opinion of 
most airline officials that the regional 
concept of traffic, in principle, contra- 
dicts the spirit and meaning of each 
of the bilateral agreements in effect. 

All countries in South America— 
except Argentina and Bolivia—have 
signed bilateral air transport agreements 
with the U. S. These agreements are 
based on the Bermuda principles which 
establish Fifth Freedom rights for both 
parties to the facts. 


U. S. Participation 


The U. §. delegation to the Rio de 
Janeiro meeting confined its participa- 
tion in the discussions to fare issues 
only. Traffic matters, including capacity 
and traffic rights, were purposely 
avoided by the delegation which was 
headed by Civil Aeronautics Board 
Vice Chairman Chan Gurney and Irv- 
ing Roth, associate director of the 
Board’s Bureau of Air Operations. 

As the situation now stands, any 
traffic concepts adopted by the South 
American carriers will be introduced 
without formal opposition from the 
U. S. Since it was agreed that deci- 
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INCREASED COMPETITION in the Latin American air transport market has resulted in an 
increase of foreign flag carriers’ share of traffic carried through the Miami gateway to Latin 


America from 38% in 1955 to 44% last year. According to Pan American World Airways 


officials, the company’s Latin American Division showed a drop of more than $3.3 million 


in passenger revenues during 1958 as compared with 1957 as a result of increased competi- 


tion by the foreign flag carriers. 


48 


sions reached at the Rio de Janciro 
meeting will not be binding and would 
not require a unanimous vote to be 
carried, the U. S. had no veto power in 
the talks. Its only choice was to abstain 
on any issues not pertaining to fares 

Observers here feel that there is little 
chance that South American carriers 
will back down from their position on 
regional traffic. In fact, the strong 
move toward nationalism is likely to re 
fortify this stand and spread the the- 
ory with further ramifications. 

For example, an elaboration of the 
regional concept of traffic is now in 
effect in Argentina. In a document 
known as Resolution 18, this country 
last year set a quota on the amount 
of Fifth Freedom traffic U. S. carriers 
may move to and from Argentina. The 
quota, based on 1957 traffic activitv— 
fortunately a period when traffic volume 
was high—applies to all countries which 
are contiguous to Argentina. 

Tentative bilateral agreement be- 
tween Argentina and the U. S. was 
reached in 1947 after a long period of 
drawn-out negotiations. The agree 
ment, however, was never ratified and 
routes between the U. S. have been op- 
erated ever since under alr Carricr pe! 
mits. 

Late last year, the Argentina govern 
ment proposed that discussions on a bi 
lateral agreement be opened but at 
least two dates agreed upon for the 
Start of negotiations have since been 
deferred by Argentina. Airline authori- 
ties here feel there is a strong possibility 
that the country may use Resolution 18 
as a bargaining tool to pry loose a morc 
extensive route pattern throughout the 
U. S. from the State Department. 

Last vear, the state-owned Aerolineas 
Argentinas lost $3.8 million despite a 
reported load factor of 64%. Argen- 
tina’s second airline, the privately- 
owned Transcontinental S. A., lost an 
estimated $1.5 million during 1958 
with a passenger load factor of 55%. 

Observers here imply from this record 
that the Argentinian government is 
eager to maintain any protective bar 
riers that will help divert traffic to its 
own airlines as a means of cutting the 
losses and ending the threat of high 
subsidy costs. Additional routes within 
the U. S. could conceivably help cor- 
rect the financial dilemma of the Ar- 
gentinian carriers. 

Airline officials here feel that Argen- 
tina may be successful in getting a large 
portion of new traffic rights it may be 
seeking and point to the number of 
carriers clogging the Miami gateway 
now as evidence of an “easy” U. S. pol 
icy which, they say, is “practically a 
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Boeing Rolls Out First VC-137A Military Jet Transport 


First of three Boeing VC-137A military transport versions of the 707 is rolled out at Renton, Wash. Turbojet staff transport will be 


delivered to USAF Special Mission Squadron in April. 
area behind crew compartment and includes upper and lower cabin decks. 


Subsequent deliveries will be in May and June. Interior has a communications 
Next compartment contains eight two-abreast seats; behind 


that is an office with couches that convert to beds. Rest of upper deck has two-abreast seats with table between (AW Feb. 23, p. 45). 


give-away program at the expense of 
U. S. airlines.” 

A case in point is Jamaica. No U. S. 
carrier serves Kingston from New York 
where approximately 70% of the traf- 
fic between the U. S. and Jamaica is 
generated. ‘This route is covered by 
British West Indian Airways and Avi- 
anca, the Colombian airline, while Pan 
American is confined to Miami gateway. 

It is not too unusual for a country 
to serve U. S. ports without a bilateral 
Four Central American’ countries, 
Costa Rica, El] Salvador, Guatemala 
and Honduras, have no bilateral agree- 
ments with the U. S. 


CAB Policy 


For many years, Avianca, the Co 
lombian airline, operated to the U. S 
under an agreement reached in the 
Kellogg-Olaya notes exchanged with the 
U. S. in February, 1929. In February, 
1958, the Civil Aeronautics Board af 
firmed a policy with respect to coun- 
tries operating into the U. S. without 
bilaterals when it granted an air cat 
rier permit to LACSA, the Costa Rican 
uirline 

In that case, the Board said, in the 
ibsence of a bilateral, the “extent of 
the traffic rights granted the U. S. to 
in air carrier of that foreign government 
is based by consideration of reciprocity 
ind international comity.” 

Bolivia, which is covered by Argen 
tina’s Resolution 18, reached an agrec¢ 
ment on a bilateral agreement with the 
U. S. in 1948 but the pact has never 
ratified by the Bolivian govern 
ment. At present, there is no indication 
that the country is ready to offer any 
terms for a settlement on the 


been 


agree- 
ment. 


Brazilian ] 


government has __relin- 
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quished, to a large degree, its demands 
to maintain regional trafic rights, but 
it made the concession only after the 
U. §S. agreed to operate its Brazilian 
service with a seat capacity that was 
economical and reasonable. In effect, 
the U. S. made a guarantee that an 
excess of seats will not be dumped into 
the Brazil air travel market 

The lifting of restrictions came dur 
ing talks on amendments to the bi 
lateral pact with Brazil which became 
effective Dec. 1. Meanwhile, here are 
the routes Brazil won as a result of the 
renegotiated agreement 
¢ From Brazil to Los Angeles to Hono 
lulu to Japan and beyond 
e From Brazil to Puerto Rico to Miami 
to Chicago and beyond to Canada 
¢ From Brazil to Puerto Rico to Wash 
ington to New York and beyond to 
Canada. 

I'he renegotiated pact Brazil 
also permits Pan American to resume 
service to Paraguay. In 1946, the car 
rier was forced to suspend service to 
Paraguay because of a regional concept 
of trafhc adopted by Brazil at that 
time This concept prevented Pan 
American from serving Ascuncion on 
the direct route from Rio de Janciro or 
by overflving Brazil 

As a result of the 
agreement, Pan American will inaugu 
rate direct service from Caracas to As 
cuncion by overflying Brazil with the 
Boeing 707-120 turbojet transports it 
will get from National Airlines when 
this year’s equipment lease with that 
company terminates 

rhe jet service from New York to As 
cuncion via Caracas will be the first 
scheduled jet operations in the South 
American continent. Acrolineas Argen 
tinas will begin Comet 4 service from 


with 


revision to the 


Buenos Aires to New York later this 
spring 

In this connection, both Pan Ameri 
can and the Argentinian government 
are opposed to a jet surcharge of any 
type. All other have sup 
ported the additional fare. The IATA 
trafhe conference, in its reconvened 
meeting in Paris last month, adopted 
a surcharge to be scaled according to 
distances flown. Surcharge on turbojet 
flights, for example, is $20 between 


Buenos Aires and New York 
U. S. Traffic Loss 


Inroads foreign carriers have 
on South American traffic is 
by the switch in traffic 
by U.S. airlines. For example, in 1955 
foreign flag carriers carried 38% of th 
international trafic flown through the 
Miami gateway. In 1958, this share in 
creased to approximately 44‘ 

A further 
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been saturated 
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indication of 


is illustrated by 
ent, Buenos Aires is served bi 
national airlines, Rio d 
15, Montevide ind Hay 
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ina with 15 


each 

During the year 
1958. all scheduled airlines 
000 persons into South America from 
the U.S. and 133,000 on the return 
Countrv receiving the largest vol 
Venezuela with 47 
19,000 flew Brazil from 
during the period and 6,00' 


June 


carried 117 


ending 


trip 
ume was 000 pas 


sengers into 
the U.S 
flew into Argentina 

This is the second of tw urticles de 
with the problems facing the U. § 
uled airlines in the South American 
travel market. First article appeared 
the Mar. 16 issue f Aviation Week 
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complete facilities 


offer in-base control 
of vital utilities 


LOX producing fecilities designer, built 

and operated by Air Products, incorpo- 

rated, for the U. S. Air Force at Santa 

Susana, California, WHETHER it’s a new concept, or the reliable supply of 


an established product, Air Products’ scientific, engineer- 
ing and operating resources are at your disposal. 


When the Ballistic Missile Program needed large quan- 
tities of liquid oxygen for engine development and missile 
testing, a program of multiple-unit 75 ton-per-day plants 
was designed, manufactured and brought on stream with 
amazing rapidity. After startup, a typical facility paid 
for itself in oxygen savings alone in less than a year’s time. 


Whatever your needs in the fields of gases or applied 
cryogenics, you can gain time, money and independence 
of outside utilities by contacting Air Products..; 
Box 538, Allentown, Pa. 
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Pershing to Test Industry’s Missile Role 


PERSHING MISSILE DEVELOPMENT 
GOVERNMENT—CONTRACTOR STRUCTURE 


By Evert Clark 


Huntsville, Ala—Army-Martin Persh- 
ing 500-750 mi. missile is the first large 
ballistic system for which Army has 
entrusted a major part of development 
te a contractor. 

The approach differs from that used 
in the Redstone and Jupiter systems— 
where Army laboratories, assisted by 
Chrysler Corp., carried the missile all 
the way through prototype production 
before cutting the umbilical cord. ‘The 
difference, however, is only one of de- 
gree and not of principle, according to 
the Army Ordnance Missile Command. 


Enlarged Role 


Nevertheless, the  solid-propellant 
Pershing marks the beginning of an 
enlarged role for industry in the crea- 
tion of large Army missile systems 
Pershing represents a middle ground 
between the Nike family—developed 
almost entirely out-of-house under 
Army supervision—and the Redstone 
and Jupiter, which Army considers to 
be almost wholly in-house develop- 
ments. 

For this reason, the missile command 
does not look on Pershing as a radical 
departure from its arsenal-industry team 
approach to weapon systems develop- 
ment, but rather as a modification of 
the practice used to bring the early 
ballistic systems into being. 

Basic reason why Redstone and, to 
a lesser degree, Jupiter, were carried 
so far into their life cycle by Army 
laboratories was a conviction by the 
Army that it had more capability for 
this type of work than it could find in 
industry in the early days of missilry. 


i 
Development Cycle 
First indication within the Depart- 
ment of the Army that missiles would 
become a principal weapon in the Army 


arsenal came around 1949. In 1950 
and 1951, Army says it had a difficult 
time finding contractors which it con- 
sidered both capable and _ interested. 
Che shorter range Corporal missile was 
under way and development of the 
aimed rocket Little John was just be- 
ginning. 

But the group with the greater 
knowledge in ballistic missile develop- 
ment at that time was the nucleus of 
German scientists and engineers who 
came to this country from Peenemiinde, 
home of the V-2 rocket, at the end of 
World War II. 

Within two or three years, the pic- 
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ture with respect to industry had be 
gun to be reversed, particularly so far 
as interest in missile contracting was 
concerned. But, by then, the German 
team led by Dr. Wernher von Braun 
had been brought to Redstone Arsenal 
and work on what became the Redstone 
missile was well along. 

The German team demonstrated its 
capability of taking a missile through 
all stages, fram concept to prototype 
production. Along with this ability to 
shift emphasis as the missile progressed 
through various stages went the fact 
that the German scientists were Army 
civilian employes, which avoided all the 
administrative, legal and financial prob- 
lems of dealing with contractors. 

By the time Jupiter development 
was ordered, industry had what the 


Army felt was sufficient capability, but 
Jupiter presented a problem of 
top-priority ‘crash’ development. ‘Time 
was an important factor in the decision 
to develop Jupiter within the Army, 
even though Chrysler was given a larger 
part in development than it had with 
Redstone 


new 


Industry-Army Future 


Future relationship between contrac 
tors and Army's Ballistic Missile 
Agency, which oversees development of 
larger missiles for the command, will 
depend upon several conditions 
eHow well the ABMA-Martin rela 
tionship works out on the Pershing sys 
tem. When Martin’s Orlando, Fa., 
division was chosen as prime contractor 
carly last year, Army spokesmen dc 
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COMBINE LIGHT WEIGHT 


WITH HIGH PERFORMANCE 


... Bendix Radar Antenna Pedestals 
specified for “Hawk” missile system 


To locate, track and destroy low-flying, high-speed attacking air- 
craft is the mission of the Army’s ““Hawk’’ missile system now in 
production by Raytheon Manufacturing Company, the prime 
contractor. Speed, accuracy and dependability are mandatory. 

When Raytheon needed pedestals for the system’s illuminator 
and acquisition antennae, Bendix had the answer—a proved basi 
design that was readily tailored to the application at a great saving of time 
and money. 

The design combines the reliability, high response and accuracies 
(0.5 mil or better) of famed Bendix rotating components with 
the ruggedness of Bendix-designed and -cast magnesium housings. 
Experienced component packaging coupled with unique construction 


save weight and space—ease transportation problems. 


THE “HAWK” PEDESTAL IS JUST ONE EXAMPLE from E-P’s family of 
radar antenna devices developed for a variety of airborne and 
ground applications, including mortar and meteorological tracking, 


missile seeker and countermeasure types. Write for information. 


Teterboro, N. J. 
District Offices: Burbank and San Francisco, Callif.; 
Seattle, Wash.; Dayton, Ohio; and Washington, 
D. C. Export Sales & Service: Bendix international 
Division, 205 E. 42nd St., New York 17, N. Y. 


Eclipse-Pioneer Division “On ie” 


scribed this as something of a test case, 
indicating that there had been no firm 
decision to have all future ballistic mis 
sile development done outside of 
ABMA’s laboratories. 

e Workload within ABMA at the tim« 
any new missile system is ordered. 
ABMA was still heavily involved with 
Jupiter and Redstone work when Persh- 
ing was ordered and already had been 
given responsibility for several satellite 
and space projects. 

e Whether Army is able to retain th« 
von Braun team. These men still are 
ihe nucleus of Army missile research 
and development. They also have been 
given a number of space assignments 
by Defense Department’s Advanced 
Research Projects Agency and the 
National Aeronautics and Space Ad 
ministration. NASA lost a_ skirmish 
with Army last year when it attempted 
to have von Braun’s team transferred 
under NASA’s supervision to work 
sclely on space vehicles. But the space 
agency has made clear its intention of 
trying again, probably toward the end 
of this vear. Army also intends to 
stand its ground, arguing that the great 
majority of the team’s time and effort 
are spent on missiles, and that Army 
must retain its capability to supervise 
and supplement work by contractors 


Pershing Concept 


Concept and basic design criteria for 
the Pershing were developed by 
ABMA’s Development Operations Di- 
vision, which is headed by von Braun 
[his is the kind of capability Army 
hopes to keep where it would establish 
the design criteria for a system, and 
to select a contractor to perform to 
these criteria under close technical su- 
pervision 

Martin is prime contractor for the 
missile itself and for the system, but 
Army considers itself the equivalent of 
1 “systems manager.” In one area 
guidance and control—it has even re 
tained detailed design responsibility be 
cause of its preference for the system 
designed by its own laboratories, which 
is an extension of the units it developed 
for Redstone and Jupiter. 

Martin’s contract calls for research, 
development, reliability testing, produc- 
tion, engineering, maintenance and 
field services. Since Army considers 
Pershing an outgrowth of the liquid 
fueled Redstone and since it alread 
has done most of the initial design, it 
considers the Pershing to be fairly well 
through what would ordinarily be called 
its research stage. 

In selecting a contractor, however, 
it looked for one with sufficient r 
search and development capability as 
well as experience in missile produc 
tion. 

Army initially developed a list of 125 
possible contractors for the Pershing 
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system. It then screened these rigor 
ously, eliminating all but seven. These 
seven were given a detailed set of 
criteria and about three weeks in which 
to develop proposals. At the end of 
this time, each of the seven was given 
two hours in which to make formal 
presentations. ‘Then a procurement 
advisory board, consisting of repre 
sentatives of technical, legal, fiscal, in- 
dustrial, training, field support and 
other elements, narrowed the seven 
down to Martin. In this particular com- 
petition, the choice was unanimous 

I'he contract is written to cover three 
gcneral responsibility areas: 

e Areas in which Martin and its sub- 
contractors _ primarily respond to 
\BMA’s wishes. An example would be 
guidance and control, where Army su- 
pervision is very close. 

@ Areas in which Martin and the sub- 
contracters respond primarily to their 
wn wishes so long as they are in line 
with ABMA criteria. An example 
would be the missile airframe, where 
Martin is expected to move out on its 
own with a minimum of month-to- 
month supervision, and report back to 
\BMA. Another example is propul- 
sion, where ABMA expects Martin to 
come up with a suitable approach 
through its propulsion subcontractor 

ABMA believes that this relationship 
cives both the Army and the contractor 
maximum flexibility, and still protects 
the government’s interests. 

Army has not placed an operational 
date on the Pershing system. A first- 
stage engine was fired for the first time 
late last November. The system will 


be strategically and tactically air trans 
portable and will use all track-laying 
vehicles. It is a two-stage unit, and is 
described as a “‘selective range” weapon 
One name suggested but not yet 
adopted for the system is “SCRAM,” 
for “selective combat range artillery 
missile.” 

Army said when it announced the 
Pershing contract late in Fiscal 1955 
that it had $20 million on hand for the 
program. Fiscal 1959 funding for Persh- 
ing is $100.2 million. 

A partial breakdown of contractors 
and areas of responsibility for Pershing 
(see charts p. 51) is: 

@ Propulsion. ABMA has technical su- 
pervision and Martin the enginecring 
design responsibility, with Thiokol 
Chemical Corp. doing the designing 
and the research and development man 
ufacturing of the propellant. R&D 
manufacturing of the inert parts of the 
propulsion system is handled by other 
subcontractors. 

e Structures and assemblies, including 
the airframe. ABMA has technical su- 
pervision, and Martin carries through 
with engineering design responsibility 
the design work itself and research and 
development manufacturing. Martin 
also does final assembly of R&D 
missiles. 

e Guidance and control. ABMA holds 
both technical supervision and engincer- 
ing design responsibility. Engineering 
design effort is done by ABMA, Martin 
and the Eclipse-Pioneer Division of 
Bendix Aviation Corp. Martin and 
Bendix handle R&D manufacture. 

@ Warhead adaption kit. Army’s Pica- 


Nike Zeus Components Tested 
Various engine and airframe components of Army's Nike Zeus anti-missile missile are tested 
at Douglas Aircraft Co.’s Sacramento facility. Shock diamonds from solid propellant engine 
are fairly visible. Nike Zeus system is still under development (AW Mar. 9, p. 121) 
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P.S. and don’t forget these 
other quality products at the 


BENDIX 
“SUPERMARKET” 


With our greater variety and 
greater volume of the precision 
components listed below, we 
have become the “supermarket” 
of the industry. We feature fast 
delivery and mass-production 
economy—plus the highest pre- 
cision quality. 


400-CYCLE SYNCHROS 
(Frame sizes: 8, 10, 11, 15, 22) 
Control Transformers « Differ- 
entials « Receivers « Resolvers 


¢ Transmitters 


GYROS 
Directional, Free, Rate, Roll 
and Vertical Gyro Transmitters 
¢ Stable Platforms 


MOTORS AND GENERATORS 
Gear Head Motors and Motor 
Generators « Low-Inertia Servo 
Motors + Motor Generators « Pre- 
cision Induction Tachometer 
Generators « Rate Generators 


PACKAGED COMPONENTS 
Analog-Digital Converters « 
Azimuth Counters « Cam Com- 
pensators « Clutched Synchros « 
Dual-Speed Synchros « External 
Slip-Ring Synchros « Follow-l Pp 
Mechanisms « Miniature Dif- 
ferential Gear Assemblies « 
Servo Assemblies 


RADAR DEVICES 
Airborne Radar Antennae 


YoB\BS 


You Can't Beat The Bendix 
“Supermarket”. Try us. 


Eclipse-Pioneer Division 





VACUUM RESISTANCE 
pit-type furnace, used 
by Rem-Cru Titanium, 
inc., to produce more 
tehable titanium mill 
products up to 12 ft. 
long by 4 ft. wide. 
Standard resistance 
furnaces available in 
bell, pit, and horizontal 
muffies with hot zones 
from 2” to 54” 1.D, 


VACUUM INDUCTION 
furnace. Semi-continu- 
ous unit used for de- 
velopment of superior 
investment cast turbine 
blades. Other induction 
furnaces from 12 to 
5000 ib. capacity 


VACUUM ARC 
furnace has inter- 
changeable consuma- 
bie and non-consum- 
able electrodes for 
melting into either cold 
mold or skull for titan- 
‘um shape castings. 
Standard arc furnaces 
available from 10 to 
10,000 ibs. 


HIGH ALTITUDE 
TEST CHAMBER 
Used to determine 
electronic component 
performance. Auto 
matically maintains 
pressures at any de 
sired altitude from 
ground to well above 
100 miles. Other, larger 
units are also available 
for testing complete 
assemblies at even 

higher altitudes. 


ROCKET 
ENGINE RESEARCH 
In the advanced plan 
ning stages, this facility 
would provide 33 bil 
lion cubic feet per min- 
ute vacuum pumping 
capacity to maintain a 
pressure of 10° *mm 
mercury during actual 
firing of test rocket. 
Chamber approxi 
mately 12° diameter 

x 200’ long 
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Why Put 
“Two-Bi 


erformance’ 


For about two bits you can get a pound of air-melted 52100 
alloy steel. However, impurities introduced by air-melting are a 
prime cause of failure in high stress or high temperature parts. 
Vacuum-melted 52100 costs nearly $2.00 more, but what a differ- 
ence in performance! For instance, it adds 600% to the life of a 
jet engine thrust bearing. And because it is “‘cleaner’’ and easier 
to work, it often saves shop time and reduces rejects. 

The benefits of vacuum melting are especially spectacular in 
the case of “superalloys” used for high. temperature applica- 
tions such as jet engine blades and rotors. One blade producer 
found that replacing air-melted with vacuum-melted superalloy 
increased stress rupture life 40%, ductility 100%, and tensile 
strength 12%. Best of all, it halved the cost per satisfactory blade! 

Besides improving the strength, composition control, cleanli- 








ness, life, corrosion resistance, conductivity, ductility, and work- 
ability of existing materials, vacuum melting allows you to de- 
velop new alloys which af¢ impossible to produce in conventional 
furnaces. Such alloys are being investigated for improving the per- 
formance of space vehicles. 

High vacuum can help you other ways, too. Vacuum deposited 
coatings are almost weightless, make possible reliable micro- 
miniature electronic systems, provide heat and corrosion resist- 
ance without danger of hydrogen embrittlement. High vacuum 
impregnation, leak detection, and extreme altitude test facilities 
improve reliability of space-destined products. To find out 
whether you can benefit from high vacuum, call or write today 
for a free consultation with an NRC engineer. No obligation, of 


course. 


SALES OFFICES: Atlanta « Boston « Chicago « Cleveland « Detroit 
Houston « Los Angeles « New York « Pittsburgh 


EQUIPMENT 
CORPORATION 


o 
v7, 
. ier ya 
* Se TT cam a0 


Dept. 40C, Charlemont St., Newton 61, Mass. « DEcatur 2 

A Subsidiary of National Research Corporation 
WEST COAST OFFICE 

499 Hamilton St., Palo Alto « DAvenport 6.3455 





HARCO 


a PROVEN source 


OF FIBERGLASS CONTAINERS AND 
INTEGRAL GROUND HANDLING TRAILERS 


FAST UNLOADING OF 
REFUELING STORES 

Less than 60-seconds required 
to remove end sections, 
through use of unique Vee- 
band clamps, greatly speeds 
unloading of stores on integral 
ground handling Harco trailer. 


END SECTIONS REVERSED 
FOR RETURN SHIPMENT 
Overall length is reduced by 
half for empty-return ship- 
ment, conserving valuable 
shipping space. Use of fiber- 


glass reduces container weight a3 F 


\ 


by 60%; is impervious to rust 
or corrosion; easily repaired in 
the field. 


2 a 


LOADED CONTAINERS 
Measuring 18%’ tong, 4%’ 
diameter and weighing up to 
4800-pounds when loaded with 
in-flight refueling stores and 
integral trailer, can be stacked 
3 high to conserve storage 
space. 


TRAILER IN PLACE 

FOR RETURN TO BASE 
Harco Containers are a com- 
plete system for storage, trans- 
port and ground handling of 
critical stores; important part 
of system is Harco developed 
trailer which is returnable 
within container for re-loading 


« Pe 
ara 


Harco Containers are the only fiberglass containers for storage, transport 
and handling of in-flight refueling stores approved by BuAer. Features 
include 60% reduction in weight, reversible end sections to cut return 
shipping size by 14, integral ground handling trailers for stores, 60-second 
availability of stores through use of quick release Vee-bands on end sec- 
tions. Two years of field service prove their superiority. Other Harco Con- 





tinny Arsenal has technical supervision 
and nemetnns design responsibility, 
with Martin holding engineering design 
responsibility for compatibility of the 
kit with the over-all system. Picatinny 
and the Diamond Ordnance Fuze Labo- 
ratory will handle design effort initially. 
Ultimately, this and the R&D manu 
facturing will be turned over to Bulova 
Research and Development Laborato 
ries, Inc., and the York Division of 
Bendix. 
e Warhead. Atomic Energy Commis- 
sion and Sandia Corp. warhead and 
adaption kit. Coordination with Sandia 
is being handled by ABMA and Pica- 


tinny. 


Ground Support Equipment 


On ground support equipment, 
ABMA shares technical supervision 
with Corps of Engineers for the ground 
power pack, Signal Corps for the com- 
munications pack and Ordnance Trans- 
portation Automotive Command for 
prime movers. All prime movers will be 
government furnished equipment. 

Responsibility breakdown for the 
major ground items is: 
© Transporter-erector-launcher. Tech 
nical supervision by ABMA, design re 
sponsibility by Martin, design effort 
and R&D manufacturing by Thompson 
Products. 

e Azimuth laying equipment. Techni- 
cal supervision by ABMA, design re 
sponsibility by ABMA and Martin, 
design effort and R&D manufacturing 
by Martin and Bendix. 

¢ Fire control pack. Technical super- 
vision by ABMA, design responsibility 
by ABMA and Martin and design effort 
and R&D manufacturing by Martin and 
others. 

¢ Ground power pack. Design respon 
sibility and effort by Engineering Re- 
search and Development Laboratories 
and Martin and R&D manufacturing by 
Martin. 

¢ Communications pack. Signal Corps’ 
research and development laboratories 
and Martin share design responsibility, 
but design effort and R&D manufactur 
ing are to be determined. 

¢ Prime movers. Ordnance Transporta 
tion Automotive Command holds d« 
sign responsibility as well as technical 
supervision. Design effort and R&D 
manufacturing will be done by Food 


tainers available for missiles, jet engines, re-fueling system components 


electronic equipment. on Machinery and Chemical Corp. and 
- : Pacific Car & Foundry. 


en w? The division of responsibility b« 


. ee 


‘\ ve ’ tween Army and Martin continues even 

= ee Z rt to the launching site, for which th 
= 

land is being cleared now at Air Forc 

Missile Test Center’s Cape Canaveral 


Fla., complex. Construction work will 


write for literature and. quotations on your con- 
tainer and ground handling equipment requirements. 


EMPLOYMENT OPPORTUNITIES FOR TRAINED MECHANICS. : 
be supervised by Corps of Engineers 


Kia _ ro eas a3 fesse , ae Martin will build the three-level servic« 
A N HA , | structure to an ABMA design. The fi 

ing team will be an ABMA-Martin 

258 CANNERY STREET, TERMINAL ISLAND. CALIFORNIA team, with ABMA training Martin in 
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checkout and firing procedures. As the 
program advances, the ABMA team will 
withdraw, turning firings over to troops 
but retaining technical supervision over 
all firings. ABMA’s Missile Firing Lab- 
oratory will be responsible for telemetry 
and data coordination during the re- 
search and development tests. 

Martin keeps from 20 to 100 persons 
at a time in the laboratories of ABMA’s 
Development Operations Division, 
learning from ABMA personnel or sup- 
plementing ABMA’s laboratory work. 

Martin has come into the Army 
ballistic missile picture at a significant 
time—when Army is stressing both 
closer cooperation with the contractor 
and contractor reliability. The Missile 
Command is making a greater attempt 
than ever to have contractors share in 
preplanning and programing, telling 
the contractor what it expects will be 
his maximum capacity on missile pro- 
duction to give him a feel for what he 
will need in tooling, subcontractor 
structure, etc., and to help him improve 
production techniques. 

It also is demanding more of the con- 
tractor, and that is where its stress on 
reliability comes in. All three services 
have explored and expounded the cause 
of reliability, but Army appears to be 
putting even more emphasis upon it 
than the others. Along with its burden 
of being a “test case” on Army-con- 
tractor relations, Martin will be the first 
contractor to develop a major Army mis- 
sile system under the glare of the reli 
ability spotlight 

Maj. Gen. John B. Medaris, head of 
the Missile Command, made it clear 
that this will be no easy task when he 
told an AOMC-contractor meet: 

“In the earlv vears of development of 
our guided missile systems, there were 
many unknowns; it was not known 
whether some of the ideas for these 
new weapons system were even feasible 

“Consequently, we picked contractors 
who had a demonstrated capability in 
related fields and turned over to them 
almost total responsibility for develop- 
ment. Some contractors went one way, 
others went another. The results were 
not universally good. Some achieved 
nore than others. In many programs, 
large sums of money were required for 
‘fixes’; for ‘after-the-fact’ effort, to sal- 
vage the systems by improving reliabil 
itv. These efforts are time consuming, 
result in schedule compromises and 
cause all kinds of frustration. 

“In recent years this command has 
achieved an in-house capability which 
has demonstrated that it is second to 
none. It is with this capability that we 
are applying this greater emphasis on a 
more uniform, aggressive and workable 
reliability program. I believe that our 
approach is sound, and that it will result 
in higher reliability, fewer delays and 
ultimately, in greatly reduced costs.” 
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ROVAL PRECISION 


Here is the low-cost 
electronic digital computer 
that gives you the answers 
you want when you want them 





Solve your engineering problems at desk-side! 


With the compact, powerful LGP-30, you don’t have to wait 
in line for the answers you need—because you program and 
operate this computer yourself! What's more, with alpha- 
numeric output and complete format control, the LGP-30 
print-out is your final report. There’s no deciphering re- 
quired! 
The LGP-30 gives you memory (4096 words) and capacity 
comparable to computers many times its size and cost—yet 
is by far the easiest to program in basic machine language. 
There’s no expensive installation or air-conditioning. A 
- library of programs and sub-rontines is available—as well 
as membership in an active users organization. Customer 
training is free. Service facilities are maintained coast-to- 
coast. 
Among the many important jobs now being assigned to the 
LGP-30 in the aircraft and missile fields are: wind tunnel 
and flight test data reduction, guidance system design, 
transducer calibrations, flutter and vibration studies, pro- 
pulsion research, trajectory studies, component reliability 
evaluations, specific impulse calculations, thermal stress 
distribution. For further information and specifications, 
write Royal McBee Corporation, Data Processing Division, 
Port Chester, New York. In Canada: The McBee Company, 
Ltd., 179 Bartley Drive, Toronto 16. 


‘data processing division 





AERONAUTICAL ENGINEERING 


FIRST FLIGHT photo of the prototype BB-152 shows bicycle landing gear with a two-wheel bogie forward and a four-wheel bogie left. 


East Germans Plan BB-152 Export Drive 


Leipzig—East Germany is beginning 
1 strong commercial drive to produce 
and export its Baade BB-152 four-turbo 
jet transport although one of two proto- 
types is reported to have crashed at 
Dresden, Mar. 4. 

Plane is now in production, with six 
aircraft scheduled for delivery in 1960 
and 18 in 196] 

East German authorities were silent 
last week about the air crash at Dresden 
ind there was no official confirmation 
that the aircraft was the BB-152 as is 
widely believed here. 

Prof. Brunolf Baade, designer of the 
uircraft, would say nothing other than 
that the crash “‘was not caused by ma 
terial defects.”” He said the secrecy sur- 


rounding the accident would cease “in 
a few days” after investigation. 

Two prototypes of the BB-152 have 
already been built, it was learned, and 
first flight was made in December of 
last year. The first model had an under- 
belly bicycle landing gear with wing-tip 
stabilizing wheels, but this design has 
now been changed to a tricycle arrange 
ment with side wheels housed in the 
rear of the twin engine pods (AW Nov 
24, p. 43). 

Officials of the VEB Kooperations 
zentrale fur die Flugzeugindustric 
(roughly equivalent to the Aircraft In- 
dustries Assn.) refused comment on 
orders, prospective customers, delivery 
times and prices when queried at the 


Leipzig Fair. “We are confident of 
plenty of business,” said one official, 
“but to give out such details would put 
ourselves at the mercy of our competi- 
tors. 

Export deliveries are to start next 
year, and the Eastern Deutsche Luft 
hansa will start service with the plan 
it the same time. 

East Germans at the fair appeared 
sure that they had a winner, since thc 
BB-152 fills a gap in the existing world 
range of jet planes. They regard Sud 
Aviation’s Caravelle as the only rival 
plane in its class, and feel they have an 
edge over it on passenger-miles per 
dollar. 

In addition, they claim, there will be 


no oe SORTS — 
Se 


BB-152 transport begins takeoff run on first flight from Dresden Airport. Note prototype’s nose windows and outrigger gear. 
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no competition within the Communist 
bloc. Joint economic planning and in- 
ternational division of labor have estab- 
lished Russia as the sole producer of 
large jet transports with Czechoslovakia 
concentrating on piston-engined ma- 
chines. 

Thus East Germany has a monopoly 
in its own field, with many potential 
customers among allied states. 

Standard BB-152 is a 57-seater, but 
48- and 72-passenger layouts are also 
planned. Few specifications have been 
altered since details of the plane were 
revealed at the 1958 Leipzig Fair (AW 
Mar. 24, 1958, p. 32). The single- 
shaft engine has a ae axial com- 
pressor, a combustion chamber com- 
bining annular and single chambers, 
and a two-stage axial turbine followed 
bv a fixed nozzle. 

Main dimensions are: span 89 ft., 
length 103 ft. and height 29.5 ft. 
Normal takeoff weight of the standard 
type with 13,850 Ib. payload and 21,- 
§50 Ib. of fuel is 98,200 Ib. 

Maximum speed is stated to be 5 
mph. at 15,750 ft. Cruising speed is 
496 mph. and landing speed 124 mph 
| akeoff run is 3,230 ft. and landing run 
is 2,260 ft. at 77,200 Ib. landing weight 

The aircraft display at Leipzig is 
housed in a 10,000 sq. ft. pavilion and 
includes a mockup fuselage of the 57 
passenger version, and one of the plane's 
Pirna 014 engines of 6,950 Ib. thrust, 
with separate exhibits of the compres- 
sor, turbine and combustion chamber 

Interior of the fuselage is finished 
in gray with strip lights extending the 
full length of the ceiling (AW May 26, 
p. 42). Design of the seat (in rows of 
two and three) showed considerable at- 
tention to weight saving and passenger 
comfort. 

Seats weigh 24 lb. each and have 
light alloy frames with foam rubber 
cushions. 

Molded backrests are fully reclin- 
ible, and padded armrests on the aisles 
pivot upward for ease of entry. 

Safety belts are concealed in zip- 
closed compartments at the base of the 
backrests. ““To satisfy operators who 
don't require belts,” an official ex- 
plained, perhaps alluding to the Russian 
airline. Emergency oxygen masks are 
contained in fabric-covered recesses in 
the top rear of each seat, with flow in- 
dicators at the bottom. 

Reading lamps are also placed on the 
seat backs—thereby shining in passen 
gers’ eyes. Meissen porcelain is used 
instead of plastic dinnerware. “We buy 
it in Dresden—very cheap,” said the 
official. 

The prestige value of this famous 
china is felt to counterbalance the 
greater weight, replacement cost and 
hazards in the event of breakage in bad 
weather. Paradoxical too, are the glass- 
topped tables and the use of heavy 
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HADLEY 


missile valves & controls 


Our engineers don’t 
dress like 


this, but... 


Hadley engineers are really pioneers 

in cryogenic valves. Our technical 

staff and environmental! laboratories have 
concentrated their efforts in this field. 
Supported by precision manufacturing 
and rigid quality control, 

Hadley has been able to deliver the 
Quality Product on Schedule. Why not let 
our design engineers help you with 

your system problems. 


For more information write, 
J. T. Reilly, Director of Marketing. 


@ ENGINEERS: Inquire about attractive 
Pioneers in project & design career opportunities. 
Cryogenic Valves 


B. H. 
INC, 


POMONA, CALIFORNIA 


*Wholly owned subsidiary of Central Hadley Corporation — listed American Stock Exchange. 








plywood and block-board for fitting cab- 
inets and doors. 

While the main production plant is 
at Dresden, the engines are designed at 
Pirna and built at Ludwigsfelde. Since 
East Germany formerly accounted for 
60% of the country’s aircraft produc- 
tion, it is believed that the German 
Democratic Republic is well placed for 
skilled brainpower and manpower in 
ernbarking on the manufacture of jet 
planes. 

Facilities are limited, however, and 
the East German industry is anxious to 
import from the West whatever it can 
in the way of semi-finished materials, 
components, instruments and acces- 
sories. Responding to this potential 
demand, more than a dozen British 
equipment producers exhibited their 
wares on a collective stand at Leipzig. 
These included Accles and Pollock, 
James Booth, Elliott Brothers, E. M. I. 
Electronics, Ferranti, High Duty Alloys, 
Napier, Samuel Osborn, Richard 
Thomas & Baldwins, Rotol, Simms 
Motor Units, Sir George Godfrey & 
Partners, Smith’s Stamping Works, and 
Smith-Clayton Forge. 

The use of Western components in 
the BB-152 would greatly ease servic- 
ing problems when the plane is sold 
to non-Communist operators—as is in- 
tended. 

Elliott Brothers hopes to sell inter- 
phone equipment, passenger address 
systems and radio and _ navigation 
aid selectors. It is linked with Mar- 
coni which is probing the market for 
radio and navigation equipment. 

Guest, Keen and Nettlefolds has al- 
ready received an order for metal prod- 
ucts. 

Baade was asked about strategic re 
strictions on such exports across the 
Iron Curtain. He answered that East 
Germany could make counter-deliveries 
of equally strategic items—advanced 
machine tools, for instance. Thus, he 
believes both sides would have a vested 
interest in maintaining deliveries and 
“not shooting their customers.” 

Baade also made some comments on 
the design of the BB-152. Contrary 


‘ 


PROF. BRUNOLF BAADE, designer of the 
BB-152, attended the Leipzig Fair. 
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TYPE 014 powerplant for the BB-152 delivers 6,945 Ib. thrust. The turbojets are mounted 
in pairs under each side of the transport’s wing. 










SINGLE-SHAFT engine has a 12-stage axial compressor, a combustion chamber combining 
annular and single chambers, and a two-stage axial turbine followed by a fixed nozzle. 


to Russian and “ritish practice, he 
favors podded engine design because 
it doesn’t disturb the wing form and 
lifting power, minimizes fire risks, sim 
plifies engine servicing and replace- 
ment, and reduces interior noise. ‘The 
higher drag is compensated for by the 
smaller wing required and by lower 
losses in shorter tailpipes. 

As for performance, he stated that 
the 35-deg. swept wing had been suc 
cessfully tested to Mach 0.9 in the 
wind tunnel at Dresden (which report- 
edly has two tunnels: low speed—135 
mph.; semi high speed—Mach 1.0). In 
addition, he believed that the Pirna 
014 engine, presently rated at 6,950 
lb. thrust, was capable of development 
to 7,700 Ib. Further, the BB-152 could 
take off and land at 45% of the world’s 
airports, and at 55% of them on short- 
range routes with light fuel loads 

Baade told Aviation Weex that the 
BB-152 was an economic, not a pres- 
tige, proposition. He gave several rea- 
sons for building a commercial jet in a 
country where production of most capi- 
tal equipment and consumer goods falls 
below the real needs: 
¢ Building aircraft provides accelerated 
solutions for problems arising in other 
branches of industry by putting ab- 
normal emphasis on alloys, steel and 
other materials and bringing more 
rapid development in quality. 
¢ For East Germany, poor in raw ma- 
terials, it is economically advantageous 
to export products with the highest 
labor-to-weight ratio. 

e There is a large potential world de- 
mand for medium-range jets, and the 
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BB-152 will have a monopoly in its 
class in the Eastern bloc, 
the planned division of labor among 
Communist countries 

As for manufacturing 
Baade acknowledged the lack of facili 
ties for making such a complex piece 
of machinery. East Germany 1s as 
yet not making materials such as large 
alloy sheets and the big forgings needed 
for landing gears, and in view of the 
limited quantities needed it would be 
extremely costly to buik! the plant for 
these components locally. In order to 
minimize new investment and to make 
up for lost time it hopes to buy these 
items abroad, as well as communica- 


because of 


problems, 


tions and navigation equipment and 
even complete engines 
Baade is technical director of VEB 


Kooperationscentrale fuer die Flugzeu- 
gindustrie (state-run aircraft enterpris¢ 
and director of the East German Re 
search Institute. He lived in America 
from 1929 to 1936 when he had con- 
nections with General Aviation, Good 
vear, Fokker and other companies. He 
designed planes for the Luftwaffe dur 
ing the war; and worked in Russia as a 
chief engineer from 1946 to 1954 


Germans Sign Contract 
For Fiat G.91 Fighters 


Bonn—West German Defense Min 
istry has signed contracts for purchase 
and construction of Fiat G.91 jet fight- 
ers; contract provides for purchase of 
50 with another 150 to be built under 
license (AW Feb. 16, p. 33). 
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ACCELEROMETER 


.+. Only three ounces in weight, 
this rugged unit has 0.5% linearity 
to half range, 2% to full range. 







CONSTANT- 
DAMPED 


. +. requiring NO HEATERS, 

with compensated damping 

0.5 + 0.1 from 
— 45°F to 





+ 230°F. 


the 


AP-S1 SPRING- 
RESTRAINED 
PENDULOUS 





ACCELEROMETER 


. . input ranges, full scale, 
+2.5 to 1000 G's. Full scale 
output 7v at 400 cps excitation. 
Resolution 0.01% of full scale. 


ENVIRONMENTALLY 
QUALIFIED 







ACTUAL 
SIZE 





lightness you need and the accuracy 
you've been seeking .. . in the AP-S1 


ACCELEROMETER 


For full information, write AMERICAN. 
STANDARD’, MILITARY PRODUCTS DiviISION 
100 Morse Street, Norwood, Mass. 


“Amunscan- Standard and Standard ® are crademarks of 


American Radiator & Standard Sanitary Corporation 
















New aerodynamic design, radar, armament and engine details of the Soviet twin turbojet Badger medium bomber are shown in these 
pictures taken on operational airfield of the Red air force in Russia. ‘Low level flight view of Badger formation shows details of Soviet 
bomber design, including double wing fences; tail pipe fairing of jet engines to deflect hot blast from fuselage and tail, radar-controlled 
tail gun turret; VHF stub antennas on upper fuselage aft of cockpit and lower fuselage below the horizontal stabilizer, probably used 
for long range communications, and radar side blister just under the stabilizer. Note the large “‘sail’’ type vertical fin and the faired land 
ing gear housing bulges aft of the wing trailing edge. 


Soviet Badger Bomber in Operational Closeup 


Squadron of Soviet twin-turbojet Badger bombers parked on hardstand of an operational airfield in the USSR. Note the fuselage inden 
tations just forward of jet engine air intakes and the twin 20 mm. cannon remote-controlled turret on top of the fuselage, one of the 
three defensive armament installations on Badger. This view siows tapering thickness of the sharply swept wing and details of wing fences 











Takeoff photo of Badger shows four-wheeled bogies of main landing gear that retract rearward into wing fairings and double-wheeled nos 
gear with wheel well doors open. Note large diameter air intakes for the 19,500 Ib. thrust turbojet engines and the pronounced anhedral 


of the wings. 


Closeup of the Badger while taxiing down 
a runway (above) shows details of the 
bombardier nose and cockpit with glass 
laminate navigation astrodome just forward 
of remotely operated twin 20 mm. gun 
turret. Note bombing radome protruding 
from fuselage belly just below serial number. 


Closeup of Badger from the rear (at right) 
shows large “sail” type vertical fin and 
details of the blister radome on side of 
fuselage under horizontal stabilizer. Note 
extended tail skid below fuselage to prevent 
tail bumping during high angle of attack 
takeoff run and radar housing just above 
tail turret to control rear firing armament. 
Third twin 20 mm. turret is visible on bot 
tom of fuselage forward of the extended tail 
skid. Note relative size of Badger in com- 
parison to standard six-by-six Soviet army 
truck parked under wing of second Badger 
at top left. 





SIKORSKY S-58 will give Coast Guard close to all-weather capability for search and 
rescue. Maximum gross weight is 13,300 Ib. Wright R1820-84A develops 1,525 eshp. 


Coast Guard to Receive Six S-58s 
With Nearly All-Weather Capability 


Stratford, Conn.—United States Coast 
Guard, aiming at an air fleet evenly 
divided between helicopter and _ fixed- 
wing aircraft, will take delivery during 
the next two months of six highly in- 
strumented Sikorsky S-58 rotorcraft. 

Helicopters, which will be the first 
Coast Guard rotorcraft with close to 
all-weather capability, will give the serv- 
ice a range of 150 naut. mi. By com- 
parison, the Coast Guard’s present 
rotorcraft fleet of Sikorsky HO4Ss 
(H-19s) can range 100 naut. mi. from 
shore for a rescue, with little weather 
capability because of lack of instru- 
mentation. 

Coast Guard presently has 127 air- 
craft, 75% of which are fixed-wing. 
Transition to 50% helicopters, 50% 
airplanes, was advocated by this service 
after a year-long re-evaluation of Coast 
Guard requirements. Recommenda- 
tions call se an air fleet increase to 
195 aircraft, of which 99 would be 
helicopters. 

Program is considered already ap- 
proved in principle, since the early 
phases of it were submitted to the 
Treasury Department and Congress in 
1956. This is the third year in which 
the early part of the program is being 
implemented. 

The early phase has limited itself to 
replacement of older aircraft, including 
B-17s and B-24s. 


Timescale and degree of conversion 


64 


from the present 3-to-l ratio to the 
50-to-50 ratio will be dependent on the 
fiscal situation, and will be made grad- 
ually as funds allow. 

Search and rescue workload of the 
Coast Guard has mounted with the 


increase in pleasure boating and ait 
commerce. The S-58, which can fly 18 
passengers (by comparison with the 
H-19, which can carry 10), has a maxi 
mum gross weight of 13,300 Ib. Power 
is supplied by one Wright R1820-84A 
engine developing 1,525 eshp. 

Dry weight of helicopter with avionic 
equipment is 8,331 lb. Auxiliary fuel 
tank, mounted externally on left side 
of cabin, holds 150 gal. Cruising speed 
is 88 kt.; maximum, 117 kt. 


$-58 Instrumentation 


Avionic equipment installed in the 
S-58, the Coast Guard version of which 
is one of the most heavily instrumented 
helicopters ever built, includes the fol 
lowing: 

High frequency ARC-38, ARC-55 
and Collins VHF. ARA-25 UHI 
homer, with VHF homer adapter. 
R-41 low-frequency ADF. Tacan R-2] 
(backup for omni), ARN-14 omni, 
ARN-18 glide slope, ARN-12 marker 
beacon, APN-97 ground speed indi 
cator, and APN-117 altimeter. 

Automatic stabilization equipment 
(ASE) will allow the pilot to hold a 
given ground speed from hover up to 
V max. Pilot also can select the alti 
tude he wants preset via ASE and 
ground speed sensor and radar altimeter 
Coast Guard now has a 25-hr. instru 
ment training course under way for its 
helicopter pilots. 

The service will assign three of the 
new S-58s to its air station in St 
Petersburg, Fla., and three to its all 
helicopter air detachment in New Or 
leans, La. 


$-58 instrument panel. Rotocraft can transmit and receive on HF, UHF, VHF bands. 
Included are glide slope, marker beacon and omni, with Tacan backup for latter. 
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French Opinion Split 
On Mirage IV Bomber 


Paris—Proposal to move ahead with a 
larger Mach 2 version of the Dassault 
Mirage IV twinjet bomber may eventu- 
ally be killed by financial considerations, 
plus differences of opinion among 
French military officials as to whether 
the project is worthwhile. 

Pratt & Whitney J75 turbojets are 
being considered as powerplants for the 
more powerful Mirage TV (AW Mar. 
16, p. 35). 

Current version of the Dassault 
Mirage IV, slated to make its initial 
flight next month, is powered by two 
Snecma Atar 9 afterburning turbojets 
delivering about 13,200 Ib. thrust each. 
his aircraft, considered by the French 
air ministry only as a development vehi- 
cle for a larger Mirage version, (AW 
l'eb. 9, p. 23) reportedly weighs about 
25 tons 

Originally, the French had planned 
to power a larger Mirage version with 
two Snecma Super Atar turbojets capa- 
ble of delivering from 18,000 to 20,000 
lb. thrust. The Super Atar is still in 
the development stage. Now, however, 
current French air force thinking ap- 
pears to favor moving ahead with a 
larger Mirage IV bomber of some 40 
to 45 tons and install two Pratt & 
Whitney J75s. Other powerplants also 
being considered are advanced versions 
of the Bristol Olympus and Rolls-Royce 
Conway, though reportedly the Pratt & 
Whitney 175 holds the edge. 

In any case, it appears that Snecma’s 
Super Atar, developed privately by the 
hig state-owned company, is out of the 
running. Snecma, however, would prob- 
ably build under license whichever pow- 
crplant eventually is chosen. Snecma 
is also in line to handle overhaul work 
on Air France JT-4 turbojet, civil ver- 
sion of Pratt & Whitnev’s J75. French 
government decision is expected within 
the next few weeks. It is not vet known 
how many aircraft French government 
has in mind 


PRODUCTION BRIEFING 





General Electric’s Aircraft Accessory 
Curbine Dept., Lynn, Mass. has tre- 
ceived a $750,000 follow-on contract 
for the production of constant speed 
drives for the McDonnell F4H fighter 
[he company’s I’4H constant speed 
drive contracts now total over $2, 
000,000. Unit employs spherical pis- 
tons in place of conventional pistons 
ind connecting rods. 


Minneapolis-Honeywell Regulator 
Co. will supply fuel measuring system 
indicators and fuel tank probes for the 
Boeing KC-135 jet tankers under $500,- 
000 Air Force contract. 
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Airwork 


Linde Oxygen Co., division of Union 
Carbide Corp., will build a liquid oxy 
gen and nitrogen producing plant ncar 
Huntsville, Ala. Facility, scheduled for 
completion in 1960, will have a capacity 
of 100 million cu. ft. of liquid oxygen 
and nitrogen per month. 


Hamilton-Standard Division of Uni 
ted Aircraft Corp. will produce refrig- 


eration equipment to cool Tacan gear 


being installed on F-86F aircraft. Retro- 
fit program will involve some 1,000 
refrigeration units 


Craig System, Inc., Lawrence, Mass., 
will build helicopter-portable communi 


cations shelters for the Army under $5 
million subcontract. Shelters ar part 
of a $12.6 million prime contract held 
by Stromberg-Carlson for the commu 
nication system for the Armv’s pen 
tagonal, atomic warfare battle forma 
hion. 


International Aerocoustics Division 
of Industrial Acoustics Co., Inc., New 
York, N. Y., will supply Convair, Fort 
Worth, with a multi-jet diffuser noise 
suppressor for silencing ground runup 
of B-58 engines. Part of a Convair nois« 
abatement program, suppressors are d¢ 
signed to handle full afterburner power 
of the General Electric J79 engines 


—_ 


Stranger on a Strange Stand 


The Place: The new Airwork-Miami Accessory Shop. 


The Strange Looking Devices in the Foreground: The pump and fuel 
control that make up a jet engine’s fuel control system. 


With this, a leading piston engine overhaul agency enters the jet age 
... by overhauling the most complicated unit in the jet engine system. 
In the process, Airwork will set new performance standards, too. For 
example, the flow meters on Airwork Test Benches are four times more 
accurate than those used in current stands. And Airwork stands are 
so made that they can accurately simulate the operating conditions of 
any of the test stand systems now in use by accessory and engine 
manufacturers. This makes it possible to check any of today’s perform- 


ance standards on one stand! 


You may not be flying jets for several years. But, when you do, Airwork 
will be ready with the skills, the equipment, and the industry leading 
standards they have already established for piston engines. Quality in 
jet accessory overhaul will be ready for you—when you are ready for jets. 
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PROOFED? 


Thanks to the special materials and construction of improved Ketay 
synchros, the moisture-resistance standards of Mil Spec 20708 
(superseding all previous specifications) can be met or exceeded. 


Many of these special materials and design features are exclusive with 
Ketay . . . the only source currently manufacturing and shipping a 
wide range of the new Mil-type synchros. 
Stainless steel housing, shafts, and bearings . . . stators potted in 
anti-fungus epoxy resin . . . hermetically sealed windings. . . 
thru-bore construction for fewer parts and less space where moisture 
can collect .. . these and a variety of other Ketay features all give 
extra protection against moisture damage. 
For high performance and dependability, despite extremes of 
humidity and temperature, specify Ketay synchros and other 
precision components, available in production quantities in sizes 
from. 8 to 23. Sixty cycles per second units are available as small 
as size 15. Units one or more sizes smaller and lighter than previously 
required can often be used, because of Ketay’s superior accuracy. 
Units of 3’ and 2’ accuracy are available for immediate delivery. 

cee Ketay engineers are working with manufacturers whose prototype 

po bore systems have unusual environmental and accuracy requirements. 


eywonnos Call or write for help in solving your special problems. 
Vl 

POTENTIOMETERS e @ 
SERVO MOTORS e 

TACHOME TERS bad 
SERVO AMPLIFIERS 

@YROMECHANISMS * 


Catalogues available 
: N ORDEN . Division of United Aircraft Corporation 


* 


KETAY | DEPARTMENT, Commack, Long Island, N.Y. 





Wall Street “Electronics Boom” 


Sends Ryan Stock to New Highs 


New York—Ryan Aeronautical Co. is 
the latest among a handful of com- 
panies to find itself clasped in a sud- 
den, wild embrace by the stock market 
during which the price of its common 
stock almost doubled in a month. 

Nothing drastically new or different 
in Rvyan’s business actually accounted 
for the spurt—except the possibility of 
a stock split. 

Though stockholders last week ap- 
proved an increase in authorized num- 
ber of shares, no word of a split came 
from the board of directors. However, 
the company did report an increase in 
carnings for the first quarter—from ap 
proximately $510,000 to $560,000 or 
from 95 cents a share for the same 
period a vear ago to $1.04. Sales rose 
from $13 to $17 million 

Several financial factors contributed, 
to the rise, but the essence of the situa- 
tion probably was the abrupt discovery 
of Rvan bv the investment community 
rather than anything Ryan did to at- 
tract attention 

Late last year the word began to 
spread around in some investment firms 
to watch Ryan. The Wall Street grape- 
vine plus the negotiations of Ryan early 
this vear with two insurance companies 
for a long term loan of $4 million 
added fuel to the fire. 

On Feb. 9 Ryan shares were selling 
on the American Stock Exchange for 
$35 a share, not out of line with the 
1958 price range of $22-$48. Ryan's all 
time high was 504 in 1955. By last 
week the price had hit $68-$69 before 
selling off slightly. 

Wall Street's magic word for this sea- 
son—“‘electronics”’—played a major role. 
Rvan has just received a $20 million 
letter contract from the Navv for its 
continuous wave Doppler APN-122 
ground speed-drift angle system, and it 
has various other programs in this field. 

Ryan is optimistic on this phase of 
its business, pointing out that the Navs 
is going the continuous wave Doppler 
route rather than the pulse Doppler 
route followed by USAF and_ that 
Ryan would be in a good position to 
benefit because of extensive work in 
this field. 

Once interest was aroused in Wall 
Street, the figures in Ryan’s 1958 finan 
cial report were translated into projec- 
tions for the future. Based on 538,382 
shares issued following a stock dividend 
it vear-end, Ryan earned $4.25 a share 

n increase of 90 cents over 1957. Esti- 
mates of earnings at $5 or $6 a share 
this vear followed. Ryan’s sales volume, 
$73 million last vear, would be half 
clectronics in a year or two, the re- 
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ports went. 

New contracts were rumored to be in 
the wind. 

Two hard financial facts, 
did have a bearing: 
¢ Small floating supply of Rvan’s stock. 
Of the 538,382 outstanding shares, 
374% are held cither by the Ryan 
family or the Emtor group, a small or- 
ganization of Los Angeles investors 


however, 


Assuming other large blocs are held by 


The Alvis Leonides 530 series 
engine provides a reliable 
and compact power unit of 
600/625 B.H.P. with an 
overall diameter of only 

43 inches. Developed 

from the Leonides for 

many years the trainer 
power unit of the Royal 

Air Force it is available for 
installation in both fixed wing 
aircraft and helicopters. 


FINANCIAL 


others on a more or less permanent, 
basis, the number of shares availabk 
for daily trading on the exchange is 
relatively small. Such situations often 
drive prices up sharply, as in the case of 
Lukens Steel or Haveg Industries in the 
last two years. 
e The 1,000,000 additional shares of 
stock authorized last week by Rvyan 
stockholders, gave rise to the stock 
split predictions As one financial 
analyst put it: “Ryan has been most un 
gencrous with dividends in the past 
Now it looks like they are going to 
make up for it.” 

One reason given for a split would 
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How | Litanium 











licks the weight bogey 


IN COMPONEents . . «4 srw0v iv wcuine success 


UM LU 


Lai aircraft component manufacturers are getting squeezed from two directions: 
Weight allowances of complex parts are being drastically reduced . . . but redesign costs 
to shave off a few ounces of excess “fat” cannot be written off in the short-run orders of 


the current market. 


W hat can the manufacturer do? Should he trade profit for good will, or should he simply 
give up, and yield his position in a market with such excellent potential? 


Titanium Metals Corporation of America has found increasing case-history evidence that 
an economically sound compromise exists: Substitution of titanium for heavier materials, 
on a volume basis. The results: a lighter assembly; elimination of redesign costs; and no 


extensive equipment purchase or modification. 


Best news of all, the finished product can be marketed competitively. Here’s the proof: 


There’s an old chestnut, held over from several years 
ago, that titanium is next to impossible to machine. This 
belief goes back to the time when fabricating techniques 
for this new material were still being developed. Today, 
though, the picture has changed: 


... prefer machining titanium to ... stainless steel...” 


Cadillac Gage Company, Warren, Michigan, has sub- 
stituted Ti-75A titanium for a high-nickel alloy in valve 
housings designed for North American Aviation’s A3J 
Navy attack aircraft. 

Titanium combines the properties that ordinarily re- 
quire a series of materials. Lightweight titanium is 
non-magnetic, corrosion-resistant and retains its great 
strengths from —300°F to +1000°F. What does tita- 
nium mean to Cadillac Gage in production of valve 
housings? 

Weight saving: 2% lb. Size of contract: $100,000. 

Project Engineer Robert Moffatt states: “Our shop 
personnel actually prefer machining titanium to some 
gtades of stainless steel. And the use of titanium has 
added no more than 5% to 10% to the final cost of the 
valve.” 











“... ease in machining . . . competitive with plastics . . .” 
Fischer Machine Company, Philadelphia, Pennsylvania, 


machines titanium on conventional equipment, holds tolerances 
to 0.0002” on 1-ounce turbine wheel 134” in diameter, has con- 
tracts for $60,000 in titanium parts. 

The turbine wheel, which actuates the generator in Philco’s 










155-pound Sidewinder missile, reaches speeds of 60,000 rpm. in 
a fraction of a second. The application calis for a low density 
materia! with great strength and heat resistance. Fischer employs 
annealed Ti-6A1-4V (130,000 psi tensile; density 0.163 lb./cu. 
in.) for the job. 

General Manager John Sutton says: “Recent price reductions 
and our ease in machining have combined to make the prices of 
our turbine wheels competitive with machined plastic wheels. 
There is, of course, a price difference — but that’s more than @ 
settled by titanium’s vastly superior performance.” 
















... titanium helps hold rotor weight to 20 pounds . . . 





General Electric Company, Lynn, Massachusetts, has intro- 






duced a new concept in electrical power generation which com- 






bines the generator and turbine into a single self-cooling unit. 






It’s called the Turbonator. 

Turbine and rotor — both on a common shaft — operate at 
24,000 rpm. Titanium substituted for steel in top sticks and 
retaining rings enables GE to hold rotor weight to 20 pounds, 









and achieve efficient turbine speeds, because non-magnetic 






titanium can withstand high centrifugal forces. 






John W. Harrison, project engineer, reports: “The Turbonator 






cuts package size 50% and cost 20° from conventional turbine- 






generator systems. It’s versatile and can be used anywhere there’s & 






a jet engine.” 
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a) 
| hese findings highlight two things: the growing con- and maintaining a referral program by which prime 


cern of airframe makers over weights of purchased contractors may locate component manufacturers of 








parts; the feasibility of constructing with titanium, in- 
stead of redesigning to combat excess weight. 

The key to effective use of titanium lies in overcom- 
ing ingrown fears relative to machining. 

For example, titanium has a low work-hardening rate, 
low coefficient of friction, low shearing force and free- 
dom from notch sensitivity — all contributing to its 
relatively good machinability. 

Commercially-pure grades (Ti-55A, Ti-65A, Ti-75A) 
in general, machine similar to the 300-series of stainless 
steel. Alloy grades (Ti-6A1-4V, Ti-7A1-4Mo, Ti-155A, 
Ti-5A1-2.5Sn) are similar to the 400-series. 

Use of sharp tools (replaced at first signs of wear), 
high feeds, slow speeds, and liberal amounts of coolant 
enable fabricators to achieve economical production 
runs. 

Titanium Metals Corporation of America is always 
ready to help you take full advantage of titanium’s excel- 
lent combination of design properties, by providing a 
steady flow of information on fabrication techniques, 


demonstrated ability. 

Entrance into titanium now can mean immediate con- 
tracts and establish your firm in the long-term future. 
Contact the TMCA sales office in the city nearest you 


for further information on how titanium can help you. 
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1960. 


- IR/ICBM 
Fiscal Year P 
rograms 
1946 (and prior).... 
1947 
1948 
1949 
1950 
195] 
1952 
1953 . 
1954 banUeeeenee 14. 
1955 161. 
1956 515. 
1957 1365. 
1958 ... 2077. 
1959 2966. 
1960 + 2736. 
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Missile Systems Funds: Fiscal 1946-1960 
Obligations for missile programs will drop by about $400 million in Fiscal 1960 
below the Fiscal 1959 level, from $7.2 billion to $6.8 billion, according to figures 


released by the Defense Department. The major decline, $230 millions, will be in 
ballistic missile programs—from $2.96 billion in Fiscal 1959 to $2.73 billion in Fiscal 


Following are the details in millions of dollars. Figures include all procurement, 
construction and research and development programs directly associated with Defense 
Department missile programs. They do not include military pay, operation and main- 
tenance costs for operational missile units and sites: 

Surface-to- 


* $2.3 million was programed during this period for the USAF MX-774 ballistic 
missile research program, predecessor of the Atlas ICBM. 


All Other 
Surface Missile Total 
Missiles Programs 
51. 70. 
38. 
45. 
53. 
69. 
598. 784. 
818. 1058. 
760. 1166. 
717. 1067. 
911. 1470. 
1368. 2270. 
603. 2502. 4470. 
639. 2391. 5107. 
726. 3520. 7212. 
587. 3494. 6817. 








be to increase the number of Ryan 
stockholders, now about 1,000, to the 
1,500 required for listing on the New 
York Stock Exchange. Ryan has 
1,000,000 shares authorized now with 
only half issued. The new authorized 
total is 2,000,000. 

Conceivably, Ryan could sell shares 
outright rather than voting a split, but 
investment sources thought this un- 
likely 

Ryan said a crop of rumors had 
sprouted on the West Coast with the 
stock price rise~one that Howard 
Hughes was buying the company. 
Though obviously gratified by the rapid 
appreciation in the company’s stock, 
Ryan officials said they knew of no rea- 
son for it bevond those already dis- 
closed. 

Rapid as it was, the Rvan upswing is 
no record beater. Thiokol Chemical, 
for example, rose from a low of 38 last 
year after a stock split to a high of 150 
recently. 


Investors Respond 


To KLM Debentures 


New York—KLM Royal Dutch Air- 
lines found a highly favorable in 
vestor reaction to its sale of $18, 
500,000 in convertible debentures to 
finance in part $40 million in additional 
ject orders—either for more Douglas DC- 
Ss, or for Boeing 707s or Convair 600s. 
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KLM has eight DC-S8s now on order 
and the size of the program indicates 
six or eight more airplanes would be 
bought. Twelve Lockheed Electras and 
two Fokker Friendships also are on or- 
cer in a total $97 mullion program. 

A revolving credit agreement with 
the First National City Bank of New 
York, the Chase Manhattan Bank of 
New York and the Bank of America 
National Trust and Savings Assn. has 
been increased by $20 million—from 
$50 million to $70 million—to give 
KLM the remainder of the $37 million 
it needs in external financing for the 
new orders. Internal cash sources are 
expected to provide the balance. 

KLM is the second foreign airline 
to obtain additional U.S. financing 
primarily for U.S. manufactured jet 
equipment in the last few weeks. Scan- 
dinavian Airlines System obtained a 
$33 million commitment from a group 
of banks led by the First National City 
and $16 millon from two insurance 
companies not only to finance its DC- 
8s, Sud Caravelles and Convair 880s 
but also to retire the balance out- 
standing from an earlier U.S. loan for 
equipment. 

Foreign carriers have turned to the 
U.S. for financing largely because of 
more limited capital available in Eu- 
rope, investment men here say. 

The market here responded to the 
KLM sale by tacking a $13 premium on 
each $100 of debentures first day of the 


Here’s 
how Alcoa 
helps you 
design and 

make 

ix. 


You get more than just 16 
ounces of metal in every 
pound of Alcoa® Alumi- 
num. Here are eight im- 
portant unmatched values 
that go with it: 


Research Leadership, bringing 
you the newest in alloys and 
other applications. 

Product Development by expe- 
rienced specialists in your field 
of interest. 

Process Development Labs for 
aid in finishing, joining and 
fabricating. 

Service Inspectors to help solve 
production problems in your 
plant. 

Quality Control to meet de- 
manding standards and to 
match your special needs. 
Availability, channeled through 
the nation’s best-stocked alu- 
minum distributors. 
Factory-Trained Salesmen for 
vital, on-the-spot information. 
Sales Administrators, constant- 
ly on call to service your orders. 


Complete line of commer- 
cial aluminum in all forms, 
alloys, gages, tempers and 
job shop services. 


MILL AND CUSTOM PRODUCTS 
INGOT AND PIG « SHEET « PLATE 
WIRE « ROD « BAR « TUBE 
ELECTRICAL CONDUCTORS 
STRUCTURAL SHAPES 
CHEMICALS AND POWDER 
ROOFING « FOIL « FASTENERS « PIPE 
CASTINGS (Sand, Die, Permanent Mold) 
IMPACTS « EXTRUSIONS « FORGINGS 
MAGNESIUM CASTINGS & FORGINGS 
SCREW MACHINE PARTS 


408 SHOP 
FORMING « WELDING « FINISHING 
FABRICATION AND ASSEMBLY 


: ALCOA g. 
: ALUMINUM 


AVIATION WEEK, March 23, 1959 








THE ALUMINA CARPET: SPRINGBOARD 10 THE STARS... 


THIS IS one of our main missile 
launching pads. Someday, when we 
have not only orbited the moon, but 
have sent our gleaming vessels to 
Mars and Venus and beyond, it may 
become a national shrine. With a 
plaque that says, in effect, “Here it 
all began...” 


RIGHT NOW, it’s not especially 
exciting compared to the exciting 
things that have happened above it 
—unless you’re interested in modern 
industrial refractories. Then you'll 
notice that this pad, like other major 
missile-launching sites in the United 
States, is paved with materials con- 
taining aluminas. 


WHY ALUMINAS? Because the 
holocaust of heat from a missile’s 


takeoff makes the interior of a blast 
furnace seem cool by comparison. 
Because only modern ceramic tech- 
nology, working with today’s ad- 
vanced aluminas, can produce an 
ideal pad that takes such a blast in 
its stride . . . and then stands ready, 
willing and eager for the next shoot. 
NO OTHER material—in rockets or 
under them—combines such desira- 
ble attributes of high mechanical 
strength at high temperatures .. . 
outstanding dielectric properties . . . 
and complete transparency to elec- 
trical, magnetic and electromagnetic 
fields. Alcoa® Aluminas today, in ra- 
domes, insulators and flame-sprayed 
aluminum oxides, impart electrical, 
mechanical and thermal properties 
never before obtainable. And the 


strong, lightweight Alcoa Aluminum 
alloys themselves, of course, are 
more essential than ever in advanced 
airframe and missile production. 

ALCOA offers the industry’s great 
est fund of experience in all forms 
and applications of aluminum and 
aluminas. If this experience can assist 
you, your inquiry will be warmly 
welcomed. Contact your nearest 
Alcoa sales office, or write: Alumi 
num Company of America, 2026-C 
Alcoa Building, Pittsburgh 19, Pa 


Your Guide to the Best in Aluminum Value 


For Exciting Drama 
Watch “Alcoa 
Theatre,”’ Alternate 
Mondays, NBC-TV 
and “Alcoa Presents 


ALCOA ). __ 
ALUMINUM, 
~s “= every Tuesday 


ABC-TV 





FIRST COMMERCIAL JET ENGINE 
COMPONENT OVERHAUL FACILITY 
AT N.Y. INTERNATIONAL AIRPORT 


Now ready for today’s jets! The Greer equipment 
pictured is built for SMS Instruments & Acces- 
sories, Inc., for their expanding overhaul facility 
at N.Y. International Airport. Illustrated are the 
fuel pump, fuel nozzle and fuel control machines 
designed to test components on the P & W JT4 and 


JT5, Allison 501D13 and GE CJ805 jet engines. 
While in New York for the SAE Aeronautic Meet- 
ing, visit us at the Equipment Review held at our 
plant or at our SAE display booth. See for your- 
self—Greer is ready now with the most advanced 
and reliable jet test and ground support equipment. 


See us at the SAE Aeronautic Meeting * March 31st to April 3rd * Hotel Commodore, Booth 10 


RASA AL SZ, 


; 
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are cordially inviled 


You 
to attend Greer's Aircraft 


+ & Ground Support Equipment Review, 
i Monday, March 30th, 1959 


rt 
ot New York International Airpo 


jus Greer 
iet engine equipment news an ® . 
earaulic port 
las 


Greer-At 


GREER HYDRAULICS, INC. © N.Y. INTERNATIONAL AIRPORT © JAMAICA 30, NEW YORK © OLYMPIA 9-9700 
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sale. The terms of the financing are 
generally in line with most recent U.S. 
airline financing—interest rate is 43% 
and the price for conversion to common 
stock is $34 of debentures. KLM com- 
mon stock was quoted at approximately 
$33 a share on the New York Stock 
xchange last week. 

Besides the general appeal of con- 
vertible debentures to investors now, 
the implicit backing of the Dutch gov- 
ernment for the airline, even though it 
las been gradually reducing its invest- 
ment in the airline, is given as a reason 
for the premium price of the issue. 

About $6 million of the issue was 
sold in Holland. Investment men are 
wondering whether these will gradually 
find their way back to the U.S. because 
of greater U.S. demand—and willing- 
ness to pay higher prices—as was the 
case after KLM was listed on the mar- 
ket here for the first time in May, 
1957. 


Blount Construction 


Gets Atlas Site Job 


Cheyenne, Wyo.—Blount Construc- 
tion Co., Montgomery, Ala., is appar- 
ent low bidder to construct nine Atlas 
missile launching structures at three 
sites surrounding Cheyenne, with a low 
combined bid of $12,422,104 for the 
three sites. 

The contracts call for construction 
of nine launch and service buildings, 
three launch operations buildings, three 
power and pump houses, four well 
pumps, installation of nine generators, 
water lines, sewer facilities, underground 
electrical systems, paving and fencing. 

Fifteen Atlas missiles will be poised 
for firing at a potential enemy target 
when the construction is completed. 
Completion date for various facilities 
will range from next October to late 
spring of 1960. The first missiles are 
expected to arrive in Cheyenne shortly 
before the first of the year. 


Fairey Changes Name To 
Become Holding Company 


London—Fairey Aviation Co., Ltd., 
has changed its name to Fairey Co., 
Ltd., and will become a holding com- 
pany for 10 subsidiaries. A new organi- 
zation, Fairey Aviation, Ltd., will take 
over the company’s aviation work in 
Great Britain. 

In another move, Minister of Supply 
Aubrey Jones said the government will 
recoup its investment in developing an 
advanced, $1.4 million version of the 
Fairey Rotodyne—powered by Rolls- 
Royce Tyne turboprops—by a levy on 
Rotodyne sales. Government has agreed 








jet-starter 
hose with 
government 
approval 


Rugged Quaker jet-starter hose is the first and only hose of 
its kind to receive U.S. Government approval for use in 
starting jet engines. 


500° air under great pressure inside —arctic temperatures 
outside —can’t hurt this brute. The inevitable whipping under 
jet-starting pressures never causes air blockage from kinking. 
Hose length remains constant under pressurization and de- 
pressurization. And the extra spiral scuff jacket on the outside 
takes the roughest abrasion while maintaining the flexibility 
necessary for quick ground operations. 


Get complete information on Quaker jet-starting hose from 
your local Thermoid industrial distributor, or write Thermoid 
Division, H. K. Porter Company, Inc., Tacony & Comly Sis., 
Philadelphia 24, Pa. 


THERMOID PORTER DIVISION 


H.K.PORTER COMPANY, INC. 


to contribute half the remaining cost 


of Rotodyne development (AW Mar. 
16, p. 35). 


| Divisions: Connors Steel, Deita-Star Electric, Disston, Forge and Fittings, Leschen Wire 
Rope, Mouldings, Nationa! Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vuican 
Kidd Steel, H. K. Porter Company (Canada) Ltd 
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U.S. PATENT NOS. 


NEW We 
BENDIX-PACIFIC 
DEICER TIMER 
SWITCHES 60 
CIRCUITS WITH 
ONLY 2 RELAYS 


Elimination of all but two relays by directly 
switching multiple-phase surface deicing 
current is achieved in this new 
Bendix®-Pacific Deicer Timer. The net 
result is a considerable saving in both weight 
and cost over former equipment. 
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A typical application of this Timer can provide 
consecutive energizing in pairs for four 

cycles of 40 circuits, then 20 supplemental 
circuits are energized for one cycle. Readily 
adaptable to other specific requirements. 
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There are six other major advantages of this 
patented design: 


4a)! 
oid 


1, Positive sequencing guarantees constant 
load on alternator. 


TTS Pen Oe one Wee, ee tae 


Mechanical switching of heavy loads — 
no downstream relays required. 
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Synchronized switching of phases. 
A.C. or D.C. timing motors. 
Compact mechanical design. 


Adaptable to service requirements. Plug-in 
test package permits detection of fauky 
surface heating elements within minutes. 


Discuss this new development with your local 
Bendix-Pacific Sales Engineer or call the 
Electro-Mechanical section of Bendix-Pacific, 
North Hollywood, California — STanley 7-2881. 


“Gondi-Picibic 


DIVISION OF BENDIX AVIATION CORPORATION 


























NORTH HOLLYWOOD. CALIFORNIA 








USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by U.S. Air Force contracting offices: 


HEADQUARTERS, SAN ANTONIO AIR 
MATERIEL AREA, USAF, Kelly AFB, 
Texas. 

Holley Carburetor Co., Warren, Mich., 
repair kits and spare parts applicable to 
Al2210 governors, Al2710 control assem- 
blies, A12902 governors, A12702 and A11406 
controls, Al2110 bieed controls. A12205 
compressor bleed governors and A13803 
speed limitors in support of J57 and T34 
engines, 10 to 23,390 ea., (RFP PR: SA-8- 
03D-6230, -1 and -2), $822,033. 

Allis-Chalmers Manufacturing Co., Nor- 
wood, Ohio, 6105-547-3298 motor, squirrel 
cage induction type, 13 ea. and technical 
data; item applicable to MA2, A-1A LOX 
generators, (RFP PR: SA-9-6105-8382 and 
-1), $27,258. 

The Hartman Electrical Manufacturing 
Ce., Mansfield, Ohio, 2925-294-1902 cutout 
relay, engine regulator, T90 ea.; item appli- 
cable to 4246-6110-512-7136 regulator A35- 
A9132 in support of C121C aircraft, (RFP 
PR: SA-9-FSC292507561), $42,470 

General Electric Co., Erie, Pa., 6105-512- 
6612 motor, 50 ea. in support of AN/FPS-6 
radar set, (RFP PR: SA-9-6105-8448), 
$97,461. 

Hamilton Division, Bendix Aviation 
Corp., Hamilton, Ohio, 4349-2915-626089-8 
control assembly, 263 ea.; item applicable 
to J69-T9 engines in support of T-37A 
aircraft, (RFP PR: SA-8-03D-6237 and 
-1), $594,485. 

United Control Corp., Seattle, Wash., 
9478-1660-575-1205 (A61-1B) control, 75 
ea.; item is applicable to TF-102A aircraft, 
(RFP PR: SA-9-03C3-8259), $26,793. 

Aircraft Gas Turbine Division, Genera! 
Electric Co., Cincinnati, Ohio, 4325-2915- 
513-1145(F/N 303D415G1) nozzle assembly 
4,000 ea. ; item is applicable to J47-GE-17B, 
33 engine in support of F-86D/L aircraft, 
(RFP PR: SA-9-03D-7564), $269,160. 

Titefilex, Inc., Springfield, Mass., spare 
parts applicable to 4718-59220 harness in 
support of R436059B-63A-65 engines, 700 
to 42,000 ea., (RFP PR: SA-9-03H-7681), 
$544,484. 


BASE PROCUREMENT OFFICE, 343rd 
Fighter Group (ADEF), USAF, 510 Fidelity 
Bidg., Duluth, Minn. 

Melander, Fugelso, Inc., Duluth, Minn 
design of 125 family housing units at 
Duluth AFB, Minn., $42,600. 

The Bob Eldridge Construction Co., 
Kansas City, Kans., construction of family 
housing units at Baudette AFS, Minn. (27 
units) ; Osceola AFS, Wis., (18 units) ; and 
Willmar AFS, Minn. (19 units), $1,089,524 


WRIGHT-PATTERSON AIR FORCE 
BASE, U. 8. Air Force, Wright-Patterson 
Base, Ohio. 

Wright Aeronautical Division, Curtiss- 
Wright Corp., Wood-Ridge, N. J., contract 
technical services, project 19-AMC-2-44, 
$51,600. 

Acme Codie Co., Inc., New York, kit, book 
recreational, clothbound and paperbound, 
project 19-AMC-2-46, IFB-33-601-59-137, 
$658,035. 

The Dayton Power and Light Co., Day- 
ton, Ohio, power service, project 19-AMC- 
2-48. (D. O. (36-301) 59-401 on contract 
AF 33 (601)-2719), $46,179. 

Pratt & Whitney Aircraft Division, East 
Hartford, Conn., contract technical services, 
project 19-AMC-2-51, $28,700 


HEADQUARTERS, DAYTON AFD, USAF, 
Gentile AFS, Dayton 20, Ohio. 

Tung Sol Electric, Inc., Newark, N. J., 
tube, electron, type 6BJ6 in a/w MIL-E-1D 
dated Mar. 31, 1958, and ISS MIL-E-1/517 
dated Jan. 14, 1954; S/N 5960-188-6589, 
85,000 ea.;: tube, electron, type 1258 in 
a/w MIL-E-1D dated Mar. 31, 1958, and 
ISS MIL-E-1/131C dated July 25, 1956; 
S/N5960-262-0189, 2,300 ea., IFB 33-604- 
59-188, $86,735 

Kuthe Laboratories, Inc., Newark, N. J 
tube, electron, type 6130 in a/w MIL-E-1D 
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HERE'S WHY de" —— CARRIERS SELECT 


LORAN 


FOR JET-AGE 
LONG RANGE NAVIGATION 


ath We 
22 >. 


Ainiiwe? 


CQANTAS ) 








EDO AIRBORNE LORAN has, to date, been specified by 13 pilot or co-pilot instant line-of-position information—no 

international air carriers for their jet and turbo-prop fleets. interpolations or special training required 

Here are a few reasons why: e Pinpoint position fixes obtained in less than one minute 

e Compact size and total weight of 29 Ibs., designed for ©¢ Complete dependability —all-new design featuring min 
installation in limited cockpit space. iaturized circuits assures utmost reliability for aircraft 

e Indicator scope, on adjustable swivel base or mounted in operation. 

standard instrument panel cutout, is easy to read in day- = @ Fail-safe characteristic rules out possibility of error 

light or artificial light. e All-channel availability —- Edo Airborne Loran operates on 


e Direct-reading control unit, measuring 534” x 44%”, gives all loran channels, assures world-wide loran coverage 


EDO LORAN HAS BEEN THOROUGHLY TESTED over Atlantic and 
Pacific air routes. It’s another quality product of Edo, major supplier 
of advanced electronic systems for the U.S. Navy — sonar, radar, 
ASW equipment. For complete data on Edo Model 345 Airborne 
Loran address Dept. 2-C. 


EDO CORPORATION, College Point, L. |., New York 
EDO (CANADA) LTD., Cornwell, Ontario 


sind " , Export Representative 


Complete Model 345 Loran. Receiver fits standard % ATR rack AEROMARITIME, Inc., 1000 Vermont Ave., N.W., Washington, D. C. 


Manufacturer 











SOLVING MODERN DESIGN SPECIFICATIONS 


Parts far Missiles—Rockets—Jet Engines are constantly calling for newer alloys 
to operate at higher temperatures. Alloys made by the Midvac process of consum- 
able electrode melting are currently answering these needs and new ones are 
being developed in anticipation of more critical operations. 


Midvac Alloys insure increased tensile and impact properties, improved stress 
rupture strength at elevated temperature, and longer fatigue life. 


Standard commercial alloys can also be made with increased cleanliness 
resulting in higher properties than have been available under conventional means. 


Offered in ingots, billets or forgings for the production of missile com- 
bustion chambers, tail cone assemblies, jet engine parts, aircraft landing gear 
components or any other parts requiring properties beyond the capabilities of 
conventional! steels. 


NMllac Steels. 


MIDVALE-HEPPENSTALL CO., NICETOWN, PHILADELPHIA 40, PA, 
Subsidiary of HEPPENSTALL COMPANY, Pittsburgh, Pa. 





dated Mar. 31 1958, and ISS MIL-E-1, 
111B dated May 14, 1956; S/N 5960- )- 
1355, 9,000 ea., IF B-33-604-59-188, $80,550 

Bendix Radio Division, Bendix Aviation 
Corp., Towson, Md., receiver subassembly, 
Bendix N216170-2, revision E, 5826-NSL, 
1,175 ea., handbook data, RFP 33-604-59- 
1162, $26,790 

Clarostat Manufacturing Co., Inc., Dover, 
N. H., resistors, variable, 35 items, various 
quantities, IF'B-33-604-59-52, $29,556. 

Vacuum Tube Department of Interna- 
tional Telephone and Telegraph Components 
Division, Clifton, N. J., tube, electron, trans- 
mitting, type 5680 in a/w MIL-E-1D dated 
Mar. 31, 1958, and ISS MIL-E-1/371A dated 
May 3, 1954, S/N 5960-248-3068, 600 ea., 
IFB 33-604-59-112, $42,390. 

The Emil Greiner Co., New York, weight, 
balance, brass 1-100 gr., Emil Greiner cata- 
log no. G-1552D special, S/N TCAB-6670- 
695-2331, 225 ea.; meter, hydrogen, 10N 
test portable mounting, Emil Greiner cata- 
log no. G11950, S/N TCAD-6630-255-7747, 
70 ea., IFB 33-604-59-189, $26,836. 

Associated Products and Services Co., 
Inc., Long Branch, N. J., dummy load, 
electrical, type TTU-29/E in a/w specifica- 
tion MIL-D-26179B(USAF) dated July 31, 
1958 and amendment no. 1 dated Aug. 29, 
1958, S/N TCAC-480050, 100 ea., engineer- 
ing data, maintenance handbook data, IFB 
33-604-59-330, amendment no. 1 and 2, 
$110,050 


HEADQUARTERS, OGDEN AMA, USAF, 
Hill AFB, Utah. 

General Tire and Rubber Co., Dayton, 
Ohio, aircraft tires and tubes for miscel- 
laneous aircraft, (D. L. on contract GS-OOS- 
16885), $889,935 

B. F. Geedrich Aviation Products Divi- 
sion, B. F. Goodrich Co., Akron, Ohio, air- 
craft tires and tubes for miscellaneous air- 
craft, (D. O. on contract GS-OOS-16886) 
$1,153,076 

Carlisle Tire and Rubber Division, Car- 
lisle Corp., Carlisle, Pa., aircraft tires and 
tubes for miscellaneous aircraft, (D. O. on 
contract GS-OOS-1681), $35,661 

The Firestone Tire ar Rubber Coe., 
Akron, Ohio, aircraft tires and tubes for 
miscellaneous aircraft, (D. O. on contract 
GS-OOS-16884), $1,169,670 

United States Rubber Co., Detroit, Mich., 
aircraft tires and tubes for miscellaneous 

‘craft, (D. O. on contract GS-OOS-16889) 

75,840 

Goodyear Tire and Rubber Co., Akron, 
Ohio, aircraft tires and tubes for miscel- 
laneous aircraft, (D. O. on contract GS 
OOS-16887), $1,160,908 

United States Rubber Co., Detroit, Mic) 
tires applicable to C-118 aircraft, (D. O. on 
contract GS-OOS-16889), $50,204 

Electronics Division, Curtiss-Wright Corp., 
Carlstadt, N. J modification kits, 4 ea 
TCTO, 1 set, spare parts, 1 lot, engineering 
and technical data, 5 sets, (D. O. on con- 
tract AF42(600)-19274), $27,800. 


Navy Contracts 


Following is a list of unclassified con- 


tracts for $25,000 and over, as released 
by Navy Contracting Offices: 


DEPARTMENT OF THE NAVY, Bureau 
of Aeronautics, Washington 25, D. C. 

Goodyear Rubber Corp., Akron, Ohio, de- 
sign, fabricate and test an experimental 
helium heating system for prevention of 
snow and ice accumulation, NOas 59-6090-<« 
(AE-62-4234-59), $58,369 

Pioneer-Central Division, Bendix Aviation 
Corp., Davenport, Iowa, oxygen regulators 
n a/w specification MIL-R-18059( Aer.) and 
amendment no. 2 thereto, NOas 59-0193-f 
(PD-42-929-58), $112,428 

Reaction Motors Division, Thicke! Chemi- 
cal Corp., Denville, N. J materials and 
services necessary to acquire and install 
items of civil works, NOas 59-0009-c(IP- 
31-4374-59), $264,000 

Dage Television Division, Thompson Kamo 
Wooldridge, Inc., Michigan City, Ind., 33 
man-months of field engineering services for 
aircraft electrical and electronic equipment, 
NOas 59-4103-s(MA60-894-59), $41,235 

Air Preducts, Inc., Allentown, Pa., 18 
man-months of field engineering services 
for liquid oxygen and liquid nitrogen equip- 
ment, vacuum insulated storage tanks, aux- 
iliary liquid oxygen equipment and instru- 
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high-energy fuel 
briefs from Callery 


More HiCal® in the offing for authorized users—A planned boost 
in HiCal production over the next few months will provide more 
than enough fuel for immediate military test program require- 
ments. Asa result, Callery will have HiCal-3 available for authorized 
users. If you wish to test HiCal-3 in engines or components in 


your fuel program, write for specific information. 


Handling Bulletin is available on request. 


New HiCal-3 


Diborane now available in developmental quantities at reduced 
prices—Formerly available in research quantities at $400/Ib., 
Callery’s new price schedule for Diborane ranges from $35 per 
lot for 100 grams ($160/lb.) to $80/Ib. in 4/Ib. lots. 


Ten years of R & D on fuels and propellants—Callery’s Research 
and Development Laboratories in Callery, Pennsylvania, are cur- 
rently rounding out ten years of extensive work on fuels and 
propellants. Active in this field since 1948, our R & D Laboratories 
have been carrying out programs totaling $6 million per year for 


the last five years. 


We can now handle a limited number of new projects for other 
organizations. Areas of primary interest: fuels and propellants, 
component testing, inorganic and organometallic chemistry. 


New 15-minute Triethylborane-Tributylborane fire-fighting film 
available for loan. Just write 9600 Perry Highway, Pittsburgh 37. 


Lower cost lithium borohydride available—Callery now offers 
Lithium Borohydride at prices ranging from $1.00/gr. to $180/Ib. 
in 10/lb. lots. LiBH, is a solid. It melts at about 532°F with de- 
composition. Decomposition at 1800°F would absorb more than 
6000 BTU/Ib. It is soluble in hydrazine with a reduction in 
freezing point, which improves its properties as a rocket fuel. 


Offices now in Washington, D.C., and Dayton, Ohio—To contact 
Callery in the Washington, D.C. area, phone Richard A. Carpenter, 
Manager, ADams 4-4200. This new Callery office is in Room 709, 
DuPont Circle Building, 1346 Connecticut Avenue, N.W. 

Our new office in Dayton, Ohio, offers specialized assistance 
to interested parties in that area. Call Anthony C. Hummel 


at AXminster 3-2752. Office address is 2600 Far 


Stuort G. McGriff 

Product Monager 

Fuels and Propeliants 
Callery Chemical Company 


LLERY 


CALLERY CHEMICAL COMPANY 


9600 PERRY HIGHWAY, PITTSBURGH 37 PENNSYLVANIA 


Hills Avenue. 











mentation, transfer lines and connections 
and operating supplies, NOas 59-4136-s(SE- 
72-4060-59), $32,767. 
| Ingersoll-Rand Co., Philadelphia, Pa., air 
+15v de chuck assemblies: for use on air compres- 
— 15v de sors, N383-56340A (383/261077/59), various, 
+7.5v de for + full $66,265. , ’ 
acceleration Breeze Corp., Inc., Union, N. J., actuator 
+1.5ma through low assemblies: for nose landing gears on ZPG-2 
impedance load sig- | and -2W aircraft, N383-58050A (383 
nal and power refer- | 211006/59), 26 ea., $51,038. 
ence Barber-Colman Co., Rockford, Il., actu- 
ators: for defrosting and heating systems 
on A4D-1 aircraft, N383-57902A (383/2121- 
67/59), various, $26,765. 
AVIATION SUPPLY OFFICE, 700 Rob- 
bins Ave., Philadelphia, Pa. 
Switlik Parachute Co., Inc., Trenton, N. J., 
+e es life preservers, used on parachute units 
N383-58132A(383/271092-59), 5,275, ea., 
$171,438. 
Apparatus Sales Division, General Elec- 
trie Co., Philadelphia, Pa., lamps, mercury 
— signal & power ref- vapor, N383-58139A(383/272100-59), 2,880 


+ 15v de for + full 
acceleration 


gee 8 


ata Tad 
x 
rs 

ef 


connected in a number of ways to bi f Ne --28v de 


problems. Typical operational hookups 


switching, and short range inertial 


ney Co., Inc., West Hartford, Conn., repair 
kits, pump assembly, to support fuel pumps 
f - +15v de American Chain and Cable Co., Inc., De- 
with —15v dec troit, Mich., cables, reels, tow target, ar- 
oO mored steel, N383-57756A (IF'B-383-495-59) 
me 0 to 7.5 volts for 0 167 ea., $77,455. 
signal and power ref- ‘a: N383-58123A(383/392/59), various, $27,935 
erence s Switlik Parachute Co., Ine., Trenton 
700. 
Buffalo Hydraulics Division, Houdaille 
for applications in telemetering, servo o 
PP 9 -+ 14v de bias for + Pioneer-Central Division, Bendix Aviation 
i hown. if 
guidance itd Avionics Division, Bell Alireraft Corp., 
highgate and lowgate assemblies for sup- 
_—— Precision Volt it 
' en See . Corp., Davenport, lowa, indicators, turn and 
Mn  +15y de bank for T2V-1 aircraft N383-58357A 
‘ a Se by pre- r 57415A(383/256151/59), 176 ea., $423,942 
‘@) - vonage The <Aerotec Corp., Greenwich Conn 
eter. Key specifications: 
: non-iinearity plus. hystere- Parker Aireraft Co., Los Angeles 
oO better than 0.0002% full scale; weight, 3.5 w ; : I , “alif 
e ' s reg ty ' estern Gear Corp., synwood Cali 
ounces; standard output, T¥av de and/or drives, gear box assemblies used on oil 
2 alr 


for J57-P43WA engines, N383(MIS) 58165A 
to plus full scale ac- Fairchild Camera and Instrument Corp., 
¥ “WIR : hg N. J., life preservers, under arm, pneumatic 
solve various control and measurement 0 v de (power refer- ; Industries, Inc., Buffalo, N. Y., dampers 
stabilization, gyro erection, acceleration , full acceleration ; Corp., Davenport, Iowa, indicators, turn and 
port of Regulus I guided missiles, N383 
& 
an in —15v dc (383/216428/59), 112 ea., $32,443 
valve and hose assemblies, used on block 
7 He Be ts Sis aD, sis, within 0.05% deviation from best fitted phragm assemblies, used on valves for 
in 
=>— 
°P “+28v de t +1.5 ma full scale; options, biased output, . ae 
pumps and generators for FS8U-1 and 2 


erence ea., $31,392. 
Chandler-Evans Division, Pratt & Whit- 
(MIPR41-608-02A-3008, amendment no. 5), 
various, $25,183. 
— no neg. fF Syosset, L. I., N. Y., timer assemblies, ele 
outpu tro-mechanical used on camera bodies 
Donner 4300 series 0.1% transistorized 
Pape = 2 : with breather valve, N383-(MIS)58315A 
force balonce accelerometers can be i (MIPR-90-603-09-4220-81), 10.000 ea. $269.- 
ence) aileron for A4D-1 and -2 aircraft, N383- 
+7.5 volts about a 58042A(383/212142-59), 192 ea., $70,827 
signal reference «3 bank for A4D-1 and -2 aircraft, N383 
(+-14v dc) 58172A(383/216462/59), various, $31,695 
‘tet Catia SSN . : 57742A (383/238020/59), various, $66,386 
Pioneer-Central Division, Bendix Aviation 
* O m Thompson Ramo Wooldridge, Inc., pump 
. O-~ out +7.5 volts about assemblies, fuel for J71-A2 engine, N38 
signal and power ref- : Mode! 4310 high output, assemblies for various aircraft, N383 
erence : high resolution accelerom- 58120A(383/217100/59), various, $63,581 
ns sakion 7, ae = straight line; standard ranges, between +0.05g ous aircraft, N383-58048A(383/214186 
full range and + 30g full range; resolution, $43,541 
‘O signal and power ref- fluid-filled units, and/or 28v dc operation; . pene! 
oO ~\y erence price, $450. f.o.b. Concord, California, options craft, N383-58158A(383/211210/59, $46,924 
extra Thompson Ramo Wooldridge, Inc., Clev« 


4, 
+-0.2v to Sv for + ; - 
o tl : land, Ohio, service and materials, to over 


‘O_”7** full acceleration with 
fy, zero acceleration haul, repair and place in operating condi 
Be . giving +-2.5v dc : tion, turbine pumps, N383-57906A(383 
b / 256006/59 and 383/256116/59), $36,191 
Pri , r Specialties, Inc., Syosset, L. L, N. Y., re 
: “f 5 “5 antes : hs 3 sisters and filter assemblies, used on trans 
bo NE . mitters for various aircraft instruments, 
Split case version of the Model 4310 for use N383-58159A(383/216279/59), $34,591 
in limited space applications; electronics on Kolisman Instrument Corp., Elmhurst 
right, sensing unit on left. N. Y., indicators, rate of climb for A4D-1 
and -2 aircraft, N383-58166A(383/216238 
59), 242 ea., $38,604 
The Goodyear Tire and Rubber Co., Ak- 
ron, Ohio, packing, preformed, used on 


Donner engineering representatives ' 
, —- eat | brake assemblies for various aircraft, N383- 
are located in principal cities. 58298A (883/211195/59), $28,273 
For complete technical information, The Goodyear Tire and Kubber Co., Ak- 
call your nearby representative or ron, Ohio, brake assemblies, for JD-1 and 
¢ , -ID aircraft, N383-58551A(383/211270/49) 
write directly to Dept.O53 SCIENTIFIC COMPANY 32,628. 


Scintilla Division, Bendix Aviation Corp., 


CONCORD, CALIFORNIA Sidney, N. Y., distributors, for various air 


eraft engines, N383-58353A(383/21393/59). 


Phone MUlberry 2-6161 * Cable “DONNER” $43,764. 
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NEW AVIATION 
PRODUCT 


Jet Engine Starter 


Combination cartridge and air starter 
permits jet engine starting with solid 
propellant cartridge, cross air bleed, or 
ground cart compressed air. Starter has 
been tested on the Pratt & Whitney 
J57 engine. 

Starter incorporates a_ centrifugal 
compressor which is integrated with the 
turbine wheel and provides automatic 
limiting of turbine speed without valves, 
switches or servo mechanisms. A pres- 
sure limiting valve provides safety dur- 
ing cartridge firing. Valve also controls 
breach pressure to minimize variations 
in performance at temperature ex- 
tremes. Starter, which utilizes a con- 
ventional spur gear train, weighs less 
than 50 Ib. 

Sundstrand Aviation, division of 
Sundstrand Machine Tool Co., Rock- 
ford, Ill. 


Missile Fuel Valve 


Motorized flexbelt valve controls flow 
of hydrogen peroxide and other fluid 
fuels for missiles 

Fluid flow is modulated by a Teflon 
impregnated glass belt covering or un- 
covering orifices in the valve seat. The 
belt is moved across the valve seat by a 
drum which is driven through a gear 
train by a two-phase servo motor. Power 
to operate the motor is 6, 10, 15, or 
18 watts depending on operating speed 
requirement. Valves are available with 
flows up to 200 gpm. with 600 psi. pres- 
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Only CHERRY Gives You 
HIGH CLINCH RIVETS" 


A Complete Line 
For The Aircraft Industry 


the Cherry “600” Rivet—in A-286 Stainless Steel 
the Cherry “700” Rivet—in Aluminum 
the Cherry 800" Rivet—in Monel 





Industry-proven Cherry High Clinch Rivets offer advantages 
superior to any other blind rivets: (1) Superior Clamp-up, 
(2) Complete Hole Fill, (3) Positive Inspection, (4) Uniform 
High Pin Retention, (5) Wide Grip Range. 

Cherry High Clinch Rivets—in A-286 Stainless Steel, Alu- 
minum or Monel—are designed and produced for the air- 


craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 
Townsend Company 
_ ESTABLISHED 1816 @ NEW BRIGHTON, PA. 


tn Canada: Pormenter & Bulloch Manufacturing Compony, Lid., Gananoque, Ontaria 





PUT YOURSELF 


INVENTORY ®& IN FULL COMMAND 
OF INVENTORY 
WITH IBM 
DATA PROCESSING 


What do we have on hand? What 
are our immediate needs? What 
will .we need in the future? When 
do we reorder? 


With new IBM inventory control 
methods, you not only answer 
questions like these precisely, 
but you also keep inventories at 
optimum levels . . . reduce short- 
ages . . . cut inventory carrying 
rges .. . get automatic calcu- 
of materials requirements 

an ering quantities. 
Result such control? One 
manufact cut a 24-day in- 
ventory repo cycle down to 
24 hours with M 650. An- 
other realized mieetat Sav- 


—. his iniagory in- 
ves in half with =" 


RAMAC® 


COMPLETE wegen \ 
Not in inventory controf a r 
but in every area of manufa 
ing—from machine scheduling to 
market forecasting, from engi- 
neering planning to cost analysis, 
new IBM techniques are revoly- 
tionizing tes aE if 


manufactu s of com- 
copiee,Aiairectoon, 
ata processing sy 
eajes are supplying inggfmation 


once impossible,& obtain... 
closing the,ime lag between fact 
and gpnokt ...and reducing the 
eral costs of production. 
All these benefits can be brought 
to your business, too, with meth- 
ods drawn from IBM's many 
years of experience. 


For all the facts on IBM Data 
Processing, and complete details 
on IBM Inventory and Manufac- 
turing Control Methods, call your 
local IBM representative. DATA PROCESSING 





sure drop. Weight of the stainless steel 
work in the fields of the future at NAA valve is 44 Ib. 


Consolidated Controls Corp., 750 S. 
Isis Ave., Inglewood, Calif. 


Missile Gyro 


Roll reference gyro for missiles and 
drones is powered by a spiral clock-typ« 
spring. 

Spring-energized gyro is wound at the 
factory and requires no proving or test 
prior to use. Frame-mounted spring 
brings the rotor to operational velocity 
in less than 10 milliseconds after 


launching. Spring then disengages, per- ici 
% Design 


to 
‘Production 


Yuba is constantly developing 
specialty components for use in 
integrated electronic systems. 
Yuba’s proven capabilities for re- 
search, design, development and 
production assure you of the finest 
TEST in precision equipment. Jn the field 
of airborne motors and generators, 
EQUIPMENT for example, Yuba’s Dalmotor Di- 
ENGINEERS ' vision has moved ahead. They will 

“oe design and produce to your strict 
specification — with minimum lead 
time. Here are several of the Dal- 
motor Division’s carefully pro- 
duced precision products: 





If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment mitting the gyro to function as an in 
group may be right down ertial reference. Control period for 
your alley. gyro operation is 30 sec. Other spring 
gyros are designed for 2 min. flight 
(Army Dart missile) and 10 min 
ae" ; (drones) flight. Weight is 3.5 lb 

vased on an entirely new elec- Whittaker Gyro Division, 16217 
tronics test equipment philos- Lindbergh St., Van Nuys, Calif. 
analysis of electronics designs 


ophy. Briefly, the job involves 
design of test equipment and e : wv; 
submitted by vendors and PHIS-7Mo 
E wa: Instrument 
subcontractors. This is one 
Generator 
phase of our work on . (2) mm is-7 


advanced weapon sy stems 


B-70 and F-108. ef ab — 
Cr . “i Also producers of sig- 
A BSEE, plus experience, can : nal converters, radio 
qualify you. sondes, special pur- 
a pose compvutors, tele 
For more information please metering and commu 
nications systems, spe 


write to: Mr. A. C. Stevenson, cial instrumentation. 
Engineering Personnel 

os & ote DALMOTOR DIVISION 
North American Aviation, 1375 Clay Street 
Inc., Los Angeles 15, Calif. Santa Clara, California 


Stainless Steel Retainer Ring 


Stainless steel retainer rings for air- 
NORTH eraft, missile and nuclear applications YUBA CONSOLIDATED 
Joie A\ INDUSTRIES, INC. 


prov ide corrosion resistance to tc mpera- 


AMERICAN tures of 1,000F. Rings are produced ~ 
: | an} 


trom. an alloy made by Armco Steel Co., 


AVIATION, INC. designated Armco Type PH 15:7 Mo. Cant ent Sates Ciliens narionwine 


Dimensions of the corrosion resist- \C 


Nike Hercules 
Alternator 


We need engineers to do 





research and development 





Motor 
Generator 








Torque Motor 





THE LOS ANGELES DIVISION OF N 
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Look what you get 
from this 


TORQ-SET 


{NAS 1100 and 2800 series) 














at the way one simplified tool 
design for TORQ-SET lets 
you use any driving means. 
Only 3 socket sizes are needed 
to fit the entire range of 
TORQ-SET bits. Bit design 
lets you get in close to the 
work area. No adapter is 
needed. Send for a free sample 
of TORQ-SET . . . another ex- 
ample of how American’s 
Product Improvement Pro- 
gram works for you. 


The Biggest News in 





ant rings are identical with those of the 
makers carbon spring steel and Type 
420 stainless steel rings. 

Waldes Kohinoor, “ 47-16 Austel 
Place, Long Island City 1, N. Y. 


Hydraulic Pump/Motor 

Hydraulic system unit functions as 
pump or motor in aircraft and missile 
applications. 

Model 013685 has been tested for 
50 hr. at 24,000 rpm. delivering 2.5 
pm. at 3,000 psi. Unit uses pressure- 
locked spherical piston rings and metal 


' 


: 


O-rings and seals. Operating range is 
from —65 to +550F. Pump/motor 
weighs 1.1 Ib., is 4.1 in. long and dis- 
places .025 cu. in. 

Pesco Products Division, Borg- 
Warmer Corp., 24700 N. Miles Rd., 
Bedford, Ohio. 


Inertial Reel Tester 

Portable tester is used to check g 
settings of shoulder harness inertia 
reels without removing them from the 
aircraft. ‘Tester applies 2g and 3g ac- 
celerations to the inertia reel, which 
must lock on 3g accelerations and al- 
low freedom of movement on accelera- 
tions of 2g or less. 

Action of the tester is completely 


mechanical. Hand crank generates 
kinetic energy, which is released at a 





work in the fields of the future at NAA 


si 





ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 

Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. C. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


pre-selected speed. Acceleration is ap- 
plied directly to the reel. 

Test device is provided with a sepa- 
rate base and carrying case for bench or 
portable testing. 

Pacific Scientific Co., P. O, Box 
22019, Los Angeles 22, Calif. 


NORTH wan 
AMERICAN 
AVIATION, INC. 


VA Fasteners comes from 


Americany 


Willimantic, Conn. + Detroit, Mich. « Chicago, Ill. 


West Coast Sales Office and Warehouse: 
Air Industries of California 
922 West Hyde Park Boulevard, Inglewood, Cal. 
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TRAILER which positions and loads Convair B-58 Hustler pod can carry largest pod now planned for the turbojet bomber and is self 
propelled. Single operator loads the pod, using a 10 Ib. control box which is strapped to his chest. 


Flexible Loader Developed for B-58 Pod 


By Craig Lewis 


Dallas—Ground handling system for 
storing, handling and loading the vari 
ous pods which are an integral part of 
the Convair B-58 weapon system is un 
der development here by Space Corp. 

The special ground handling system 
was ordered for the B-58 when it be 
came evident that ordinary bomb han- 
dling equipment wasn’t adequate to do 
the precise job of positioning and load- 
ing required under the new pod con- 
cept. Space Corp. is building three 
prototype systems for evaluation by 
Convair, a division of General Dynamics 
Corp. 

A key element in the B-58 weapon 
system concept is the flexibility inherent 
in the use of a variety of pods with the 
basic airplane to perform a variety of 
missions. The Space Corp. system is 
flexible enough to handle any of the 
pods planned for the bomber. It could 
be adapted to handle an air-launched 
ballistic missile if such a weapon is 
developed for use with the B-58. 

The ground handling system has 
three main clements, and they do the 
jobs of storing the pod, transporting it 
to the loading site and loading it on 
the aircraft. Least complicated of these 
three is the storage fixture, a simple 
pair of rails connected by steel cross- 
beams and supported on stationary legs. 
his storage rack can be used to trans- 
port a pod on a railroad flat car, and it is 
air transportable. It is designed to 
withstand a 90-kt. wind with the pod 
on if. 
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The pair of rails on the storage rack 
is a key part of the whole system. The 
rack, the transport trailer and the load 
ing trailer all have rails of the same 
type and track width, and any of these 
pieces of equipment can be mated and 
their rails clamped together while the 
pod in its transfer cradles is cranked 
from one to the other. 

Second basic piece of equipment is 
the transportation trailer. It can be 
towed by standard military 
by aircraft tugs, and it can also serve as 
a carrier for shipment by cargo aircraft, 
rail, truck or ship. The trailer has 
to be air transportable in the Fairchild 
C-124 and Douglas C-133, and it must 
pass a 150 mi. road test, including travel 
at 20 mph. over secondary, unimproved 


vehicles or 


roads. 


Leveling Equipment 


(he transport trailer has leveling 
equipment to adjust its rails to match 
the rails on the storage rack without 
moving its wheels. It also has an au 
spring suspension which, with 
the tires, damps out shock loads gen 
erated by road travel. Specifications 
limit all but vertical loads on the pod 
to lg. The pod can take 2g vertically 

In operation, the maximum load will 
be 15,000 Ib. and the system must be 
able to operate in temperatures ranging 
from minus 65 to 160] 

Basically, the pod is held on the 
main rail cradle of all three pieces of 
equipment by a circular clamp attached 
to a transfer cradle which, in turn, is 
attached to the rails. The transfer 


svstem 


cradle is tracked where it meets th« 
rails, and a hand crank arrangement 
moves it along the rails 

The transfer cradle has an internal 
track system which permits the clamp 
holding the pod to move, allowing th« 
pod to rotate in its cradle. One of the 
transfer cradles holding the pod on the 
rails allows it to rotate freely, but the 
other is hydraulically powered and can 
either roll the pod or lock it in plac« 
When this system is plugged into the 
loading trailer, it furnishes the roll mo 
tion in the delicate job of working th 
pod into place. 

Third basic element in the system is 
the positioning and loading trailer. ‘This 
is the vehicle that moves the pod under 
the B-58 and raises it into place. It is 
108 in. wide and 34 ft. long and can 
handle any pod up to 6 ft. in diameter 
he trailer is designed to carry the larg 
est pod now planned under the aircraft 
with a 2 in when the traile: 
is depressed to its lowest point and th 


clearance 


bomber’s landing gear oleos are all the 
wav down 
Powered by a 
through a chain drive, the loading 
trailer is self-propelled. Although de 
signed for the positioning and loading 
job, it can be used for relatively short 


hydraulic motor 


transport jobs when towed by standard 
System has air-over-hydrauhc 
brakes for road use. A cutout leaves it 
with standard hydraulic brakes for po 
sitioning work, and a manual mechan 
ical system is used to lock it in place 
Hvdraulic system is driven by an ele 
tric pump which gets its power from a 


vehicles 


83 





IGNITERS 

to ignite solid or 
liquid propelian: 
motors. 


ELECTRIC SQuIBS 
te produce hot flame 
Ss pressure for 
Paarl bs oanhme 
Rilés “or Qperction of 
Pevices. » 
; 


Me 


ists, Engineering Physicists 
Engineer invited to 


TER AIRPORT, HOLLISTER CALIFORNIA 


ground power unit. In case electric 
power is not available, the system can 
be operated by manual pumps. Specifi- 
cations call for the trailer to do the load 
ing job in 15 min., but an extra 10 
min. is allowed if manually operated. 

When the pod is to be loaded, the 
trailer approaches the B-58 from the 
rear, with two operators guiding it into 
position by sight, using front and rear 
steering. Clearance between the trailer 
and the B-58 main gear is 5 in. on each 
side. When the operators figure the 
pod is in position and ready to be 
raised, the trailer is locked in place, the 
positioning controls are locked out and 
the loading system is in operation. 

One operator does the loading job 
with a control box weighing less than 
10 Ib. which is strapped to his chest. 
The operator plugs the control box 
into the trailer through a 50 ft. line, 
and he moves internally gimbaled 
handles protruding from the sides of the 
box to move the pod. Project Engineer 
Gus Xeros points out that the operator 
has the advantage of controlling the 
pod while watching it, rather than hay 
ing to watch a set of instruments and 
controls. ‘The controls have dead man 
circuits 

When the trailer is locked under the 
B-58, the electro-hydraulic system auto 
matically levels the pod in reference to 
the ground. Manually, this is done with 
visual references. Then the loading 
operation begins, using a pin on top of 
the pod and a matching hole in the 
belly of the aircraft for guidance 


Attachment Maneuvers 


In maneuvering the pod into the 
exact position for attachment, the cradle 
can be moved on the trailer within 
limits of 6 in. laterally, 6 in. longitudi 
nally, plus or minus 2 deg. in yaw and 
plus or minus 5 deg. in pitch. These 
movements correct for relatively minor 
errors in positioning the pod under the 
aircraft, and they provide’ precise ad 
justments in moving the pod to the 
point where it can be secured for flight 

hese various motions are provided 
through a series of tables on each side 
of the trailer. The whole rail and cradle 
assembly which holds the pod is at 
tached to the trailer frame at a pivot 
point on each side at the middle of the 
trailer. A hydraulic ram moves this 
pivoted table up and down to provide 
pitch motion. Two roller tables on top 
of the pitch table provide lateral and 
longitudinal motion,. and suspended 
between them is the rail assembly which 
holds the pod transfer cradles. This 
rail assembly is attached through a king 
pin, and it rotates around this king pin 
to provide yaw motion. Roll motion 
comes from the track system in the 
transfer cradles. 

Loading trailer system has a vertical 
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JUST PUBLISHED! 


Pictorial Encyclopedia of the 
World’s Rocket Knowledge 


ROCKET ENCYCLOPEDIA 
ILLUSTRATED 
John W. Herrick, Chief Editor 
Member of Technical Staff, Space Technology Labora 
tories, Inc., subsidiary of Thompson Ramo Wooldridge 
Inc 
Eric Burgess, Associate Editor 
Member of Technica! Staff, Telecomputing Corp., and 
internationally known author 
Foreword by 
Dr. Theodore von Karman 
International authority on rockets and missiles 


Large 600 Page Book! 
Authentic Definitions of rocket technology 
search, engineering, production, testing 
Complete Explanations of each term in basic, easy-to 
understand language very profusely illustrated! 
Details of the illustrations are identified by captions 
and are cross-referenced in the text by bold-face 
type 








450 Photos & Drawings 
Many never published before! 








Principles, Developments & Operations. Rocket power, 
propulsion applications, propellants, engines, assem 
blies, components, accessories, systems engineering 
‘ including missiles, processing and production 
methods, test and ground equipment, Mi‘itary and 
industry facilities 

Abbreviations, symbols, engineering data, history of 
outstanding events, biographies 


Large 7/2 x 10% size. Only $12.50 


OBTAIN FROM YOUR BOOKSTORE or 
MAIL COUPON TODAY 


Free Examination 


Aero Publishers, inc., Dept. AW323, 

2162 Sunset, L.A. 26, Calif. 

Rush me the new Rocket Ency pedia for 10 : 
free examination Within that time I will eithe 

emit $12.50 plus postage, or return the book with 
no further obligation 

Bill me (2) Bill my company 


} Send Free 1959 Aviation Book Catalog 


City Zone 


State 


}SAVE! I am enclosing my check or money ore 
for $12.50. I understand Aero Publishers wil 
delivery postage, and that I Lave the same ret 
trivilege 


esepsinidiictihinnieehnincnvatntenanh 


AERO PUBLISHERS, INC. 
Aviation Books since 1939 
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ELECTRONICS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


At North American Aviation, 
work on such top-level proj- 
ects as the B-70 and F-108 
weapon systems, and the X-15 
manned space ship, has cre- 
ated unique careers with a 
tremendous engineering po- 
tential. Widen your horizons 
in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys- 
tems Analysis. 


We have immediate openings 
in applied research on radome 
development, antenna develop- 
ment, infrared, and acoustics. 


Minimum requirements are 
actual experience plus B.S. 
and advanced degrees in E.E. 
and Physics. 


For more information please 
write to: Mr. A. C. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (\ 


AMERICAN 4@4 
AVIATION, INC. 
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travel of 44 in. The shock absorber 
system on the trailer is converted to pro- 
vide 26 in. of travel in raising and low- 
cring the pod, and the remaining 18 in. 
comes from raising the rail and cradle 
assembly from the trailer frame. 

A sensitive safety system controls 
the pod in the final part of the loading 
operation. When the pin touches the 
hole in the B-58, normal controls are 
locked out, and the system is in a free- 
dom of motion condition. The only 
motion still effective is vertical lift. 
If any loads encountered by the pod 
exceed critical limits, the loading is 
automatically halted, and the pod moves 
away from the overload and stavs dis 
piaced to avoid damage. This feature 
avoids damage from something like 
sudden movement of the B-58 from 
a crosswind. 

The loading system employs a center 
of gravity approach. The pod center 
of gravity is determined, and the pod 
is balanced over the center point of 
the loading system. This makes the 
pod sensitive to pitching motion, thus 
making the sensing system more effec- 
tive. The hydraulic sensing system 
used to prevent damage during loading 
operates at 500 psi., while the basic 
motion system operates at 1,000 psi. 

The unloading operation raises some 
problems because the center of gravity 
is dificult to find when the pod is 
clamped in its cradles for removal. The 
Space Corp. system locks the pitch mo- 
tion when lowering the pod, and there 
is enough structural strength to accom- 
modate a center of gravity error 

Auxiliary equipment provided with 
the system includes cradles which can 
be attached manually to the pod while 
it is on the rails. With these, certain 
pods can be separated and the two 
sections slidden apart, providing a gap 
of up to 12 ft. for internal access. 


Mach 3 Heat Tests 
Center on Cockpit 


Los Angeles—Temperatures in Mach 
3 class aircraft cockpits present no new 
problems, according to tests conducted 


by AiResearch Manufacturing Co. divi- 


sion of Garrett Corp 

Mockup tests to simulate input of 
650 Btu./min. into the cockpit from 
aeronautic heating, thermal radiation 
and instrument heat, indicate that tem 
peratures can be reduced to a fairly 
comfortable 80F by introducing cooling 
air at 26F at 50 Ilb./min. flow rate 
This compares to flow rates of 20 to 
25 lb./min. in present Century series 
aircraft. Newest thinking is to intro- 
duce cooling air at the higher 26F tem- 
perature rather than near zero as in 
present aircraft cabins. 

lest conditions involved a two-man 





TIME AND AGAIN ON 


EVERY IMPORTANT 


METALWORKING 


FRONTIER 


TUBING BY 


PROVES THE TRUTH 


OF ITS REPUTATION 


FOR TOP FLIGHT 


QUALITY 


When only the best is good 
enough for your applications in 
stainless steel and special alloy 
cold drawn seamless and welded 
tubing in small sizes . . . depend 
on Tube Methods .. . .050” to 
1.250” O.D. with tolerances as 
close as .0005” when required. 


i at LO) Bh 
INC. 





iKOONA U-JA 


USAF's new The Cessna U-3A is now on operational duty with the U. S. 
Air Force. Its speed—the highest speed of any U. S. A. F. 
light twin transport—and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 
Cessna designed and built the U-3A for hard work. Power 
with high-power loading, acceleration, and climb characteristics are excellent. 
Single engine performance is particularly outstanding—for 
twin-engine this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result: the Cessna U-3A makes 
safety substantial savings for the U. S. A. F. Cessna / 
Aircraft Co., Wichita, Kansas, ARIAL 


transport 








cabin mockup in a pressure tank main- 
tained at 8,000-ft. pressure altitude, and 
adding 650 Btu. input. All cabin sur- 
faces were heated but particular em- 
phasis was placed on canopy glass, 
which may experience aerodynamic 
heating of about 259F. Test subjects 
in the cockpit mockup reported no par- 
ticular discomfort during the runs al- 
though enclosure surfaces were at ap- 
proximately 200F. 

Air flow rates higher than 50 Ib./ 
min. were tried and rejected due to 
higher noise level and interference with 
note taking, map reading. Final cabin 
outlet level of SOF was achieved 
through optimum inlet temperature of 
26F at the 50 Ib./min. flow rate. 

An attempt at humidifying cockpit 
was made because almost complete ab- 
scence of moisture in high altitude air- 
craft cabins causes uncomfortable de- 
hydration even after short flights. One 
210-Ib. test subject lost 12 oz. in 1-hr. 
period. Water mist was provided each 
subject to use, and although it contrib- 
uted to the over-all cooling effect, it 
was concluded to be “too messy” for 
inclusion in an aircraft cockpit. Ideally, 
water could be introduced in the form 
of fog but nozzles to give droplets of 
the required size would be extremely 
dificult to produce. Problem would 
then be to provide filters efficient 
enough to prevent clogging. 

AiResearch also is studying problems 
of space environment from the air con- 
ditioning standpoint. Clue to solving 
the problems of spacecraft environment 
may lie in recent advances in the art of 
liquid gas storage 


WHAT'S NEW 





Publications Received: 


1959 Directory of ‘Missile Manufactur- 
ers —by editors of “Federal Procure- 
ment & Subcontracts Daily” and 
“R & D,” The Research and Develop- 
ment Weekly—Pub. Federal Procure 
ment Publications, Inc., 10-42 47th 
Rd., Long Island City 1, N. Y. 2 vol 
series; $25.00 per copy. 

This series lists prime and subcon- 
tractors and their addresses, programs, 
products, processes, materials and serv- 


ces 


Aircraft Electricity for the Mechanic— 
by Charles Edward Chapel—Pub. Aero 
Publishers, Inc., 2162 Sunset Blvd., Los 
Angeles 26, Calif. $5.00; 477pp 

I‘undamental principles of electricity, 
operations, maintenance and inspection 
are contained in this book. 


Gliding—by Derek Piggott—Pub. The 
Macmillan Co., 60 Fifth Ave., New 
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Healthy 
. circulation system 
~ for man-made 


There’s quite a healthy ... and complex . . . system of 
arteries under the skin of an aircraft or a missile. Metal tubing 
carries fuel to engines ...carries orders from instruments 
to control mechanisms... and carries changes in 
conditions back to instruments as hydraulic or pneumatic 
pressure variations. 


The miles of this hydraulic and pneumatic tubing hidden 
under the skin are linked together by highly precise fittings. 
The Tapco Group manufactures “FLopar” Fittings to 
highest standards of precision. They are leakproofed, are 
easy to install originally, with assured-performance re-use. 

If your project, system, or subsystem uses tubing and you 
want highest quality fittings from 4%” to 2” diameter 
in either self-flaring, flareless, or flared types, write 
for literature on FLopar Fittings to Dept. AW-359, 

207 Hindry Avenue, Inglewood 1, California. 


TAPCO GROUP 
rw Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 





EXPANDING ACTIVITIES AT RAYTHEON York 11, New York. $5.00; 261pp. 
A Handbook of soaring flight for pupils 


and instructors. 





1959 Directory of Guided Missiles— 
by editors of “Federal Procurement & 
Subcontracts Daily” and “R & D,” The 
Research and Development Weekly— 
Pub. Federal Procurement Publications, 
Inc., 10-42 47th Rd., Long Island City 
1, N. Y. 1 vol. series; $15.00 per copy. 

Missile specifications are given in this 
series, including data on airframes, war- 
heads, nose cones, guidance, ground 
support, propulsion, test and track 
equipment. 











FRom)———"1 
DOPPLER 
AMPLIFIER 





1959 Directory of Government Missile 
Agencies—by editors of “Federal Pro- 


C314 : TRANSMITTER 




















ADVANCED TRANSISTOR CIRCUIT for low-noise, wide-band 
video application was developed after numerous improvements 
were made by Raytheon Maynard Laboratory engineers. Unit — 
which measures flight path of missile — is part of system de- 
signed and developed in small project groups. 


Achievements in navigation and guidance 
bring recognition to Maynard engineers 


The diagram above, roughed out by a Raytheon engineer, 
represents one of a number of significant steps in the 
development of a miss-distance measuring set. 


As a key member of one of the small project groups at 
the Raytheon Maynard Laboratory, this man and his 
associates know what is meant by recognition. Their 
accomplishments are a matter of record and they have British Altimeter Change 
been rewarded accordingly. 

British Air Registration Board is requiring 


Do you know advanced circuit design, systems en- modification of Bristol Britannia altimeter 
gineering, systems analysis, microwave engineering or because of susceptibility to misreadings of 
electronic product design? 10,000 ft. New presentation is at left 
: above; old display at right. At 35,000 ft. 
To learn more about current projects and how your (top) there is no low-level warning flag show- 
professional services can be fully utilized, please phone ing on new display but there is a long length 
Maynard, Massachusetts, TWinoaks 7-2945. Ask for Mr. of the 10,000 ft. follow-up line. At 11,000 
Fred Prystas. Or, if you prefer, write him for details. He'll ft. (middle) on old display the 10,000 ft. 
be glad to arrange an appointment at your convenience. pointer lies below the 1,000 ft. pointer. 
Despite the ring on the 1,000 ft. pointer 


(not standard on all altimeters) the 10,000 
RAYTHEON MANUFACTURING COMPANY ft. pointer is partly obscured. On new 


Government Squipment Bivision, presentation the low-level warning flag is 


P.O. Box 87E, Maynard, Massachusetts starting to become visible. Length of the 
follow-up line has decreased. At 1,100 ft. 
(bottom) a large area of low-level warning 
flag shows on new display. Follow-up line 


Excellence in Electronics is almost wholly absent. 
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work in the fields of the future at NAA 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70, F-108 and the rocket 
ship X-15. 

As part of our expanding 
organization, you'll manage 
elevated temperature test 
projects, including planning 
and design; conduct tests and 
report results. 


INSTRUMENTATION 
ENGINEERS 


If you know instrumentation 
and equipment limitations, 
and are experienced in the 
design of setups, there is a 
career for you measuring 
strains, static and dynamic 
loads, temperatures and 
deflections. 


Write to: Mr. A. C. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (\ 


AMERICAN AMA 
AVIATION, INC. 
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curement & Subcontractors Dailv” and 
“R & D,” The Research and Develop- 
ment Weekly—Pub. Federal Procure- 
ment Publications, Inc., 10-42 47th 
Rd., Long Island City 1, N. Y. 1 vol. 
series; $15.00 per copy. 

This series deals with purchasing, ad- 
dresses, programs, research and develop- 
ment, products and materials. 


Solution of Problems in Aerodynamics 
—by S. A. Urry, B.SC., A.F.R.AeS.— 
Pub. Pitman Publishing Corp., 2 West 
45th St., New York 36, N. Y. $6.75; 
382 pp. 

Contains 400 problems selected to 
give aerodynamics students practice, and 
also contains examinations of engineer- 
ing institutions. 


As The Pro Flies—by John R. Hoyt— 
Pub. McGraw-Hill Book Co., Inc., 
Trade Book Department, 330 West 
42nd Street, New York 36, New York. 
$4.95; 271 pp 

This book outlines how to inprove 
basic flight skills and master the more 
advanced techniques of flying 


Fundamentals of Radio Telemetry—by 
Marvin Tepper—Pub. Rider Publisher, 
Inc., 116 West 14th Street, New York 
11, New York. $2.95; 136 pp. 

The field of radio telemetry is cov- 
ered in this book, which explains its 
purpose and explores its techniques. 


Bonded Aircraft Structures—Pub. Ciba 
(A. R. L.) Limited, Duxford, Cam- 
bridge. $7.50; 17 pp. 

Book composed of papers given in 
Cambridge at a conference arranged by 
Aero Research Ltd., Duxford, Cam 
bridge, 1957, concerning bonded air- 
craft structure. 


Vanguard Program 
Timer 


Master sequence controller used on recent 
Vanguard satellite launch vehicle employs 
perforated steel tape to provide 12 chan- 
nels of command for controlling signals for 
pitch angle programing, stage ignitions and 
separations. Designed and produced by De- 
signers for Industry, Inc., Cleveland, device 
weighs less than 6 Ib., measures 44 in. diam- 
eter and 54 in. long. Precise time reference 
is cbtained from transistorized oscillator 
us drive motor. 


which powers synchron 


Se oe 
NOW LEASING 


Last of Southern California's jet 


AIRPORT 
INDUSTRIAL 


Ontario International Airport now 
offers choice single or multiple-acre 
sites adjacent to runways for 
long-term lease. 


e Fog-free progressive jet airport 
served by 3 airlines, 
3 transcontinental railroads. 
Strategically located on Los 
Angeles freeway system. 
Ideal residential, recreational and 
cultural facilities. 
Ample labor force and utilities. 
Airport neighbors include General 
Electric, Lockheed Service Corp., 
and Aerojet-General Corp. 


Act today. Write for complete details to: 


MUNICIPALLY 
CO -ta rio OWNED 
INTERNATIONAL AIRPORT 
Tom Flaherty, Mgr. « YUkon 6-6123 
Ontario, California 


Att: Air Line Presidents: 


You know how valuable your 
Air Travel Credit Card is to 
executives—but issuing cards, 
maintaining the list and han- 
dling the billing must be costly 
to your companies 


Our accounts, the nation’s lead- 
ing users of direct mail, will 
pay a royalty for each rental 
(not purchase) of your Credit 
Card list. None of these com 
panies are competitive to Air 
lines. They include business 
publications, general mago- 
zines, book and record clubs, 
and a wide variety of mail 


order houses 


May we send you a written re- 
port outlining how the royalties 
from renting the list to non- 
competitive companies can help 
pay the overhead of your 
Credit Card operation? 


LEWIS KLEID 


Company 
25 West 45 New York 36 





NEW! 
NARDA Pre-Oiler* 


Check these 
11 features! 


For pre-oiling, preservation, 
and spraying. 


Inexpensive to purchase, 
operate and maintain. 


Self-contained package. 


Operating temperature is attained 
within 25 minutes of start-up. 


Unique low-density design electric 
heaters prevents coking of oil. 


Air-transportable; light-weight 
(250 Ib. dry) and small 
(28” diameter base x 48” high). 


No training needed to operate 
and maintain. 


immediate capacity (10 gpm at 
50 psig or 2 gpm at 150 psig) for 
multi-purpose operation. 


Can be used as a “‘toggle”’ device. 


Torque Pump-Valve provides 
reduction in horsepower and 
prevents overloading. 


Holds heat, reducing power and 
time needed to re-heat. 


Narda Pre-Oilers are also available for 
28 volts DC (Model 59-100) and with 
gasoline engine (Model 58-100EG). For 
more information, write us today. 
Address: Dept. AW-1. 


*Patent applied for 








BUSINESS FLYING 





Fewer Pest Control Programs Mean 
Tighter Competition for Sprayers 


Leveling off last year of big-scale pest 
control programs—in some cases cover- 
ing several states—is expected to show, 
when detailed figures are in, that agri- 
cultural aviation operations declined 
compared to the heavy season of 1957 

Indications are that continued reduc- 
tions in the big projects will occur in 
1959, accounting for a temporary pla- 
teau for many spray/dust plane opera- 
tions this year. 

Operations supervised by U.S. De- 
partment of Agriculture provide impor- 
tant clues as to the over-all aviation 
activity in these fields; available data on 
last year’s work and that planned for 
the current period indicate that its pro- 
grams call for work at 1958 levels in 
some cases, lower in others. 


Fight for Business 


Fewer contracts will mean heavier 
competition among operators and prob 
ably an increase in the problem of com- 
batting rate cutting in a desperate at 
tempt to garner available business. 

Aircraft operating under state and 
federal cooperative programs, with 
farmers and ranchers in some cases 
sharing costs, covered 5 million acres 
in pest control last year 

Activities included these major proj 
ects in the pest control field 


¢ Gypsy moth operation in Pennsylvania 
covered approximately 517,000 acres 
at ascost of approximately 80 cents an 
acre, including materials. 

© Grasshopper work in Montana, Idaho, 
Wyoming, Colorado, Texas, Nebraska, 
Kansas, California, Oklahoma and New 
Mexico entailed covering approximately 
4,757,000 acres at a cost of 50 cents 
per acre. 

¢ Mormon cricket contracts in Nevada, 
Utah and Idaho, worked over 73,000 
acres at a cost of $1 an acre. 

¢ Imported fire ant was hit in Texas, 
Louisiana, Alabama and Georgia for a 
total of some 400,000 acres at a cost 
of $3 per acre. 

© Japanese beetle was attacked in Illi- 
nois and lowa over 17,000 acres at a 
cost of $3 an acre. 

¢ Pink bollworm was hit in Arizona 
with operations covering 100,000 acres, 
including retreatment. 

¢ Mediterranean fruit fly was worked 
over in Florida where 16,000 acres were 
handled at a cost of 80 cents an acre. 
One of the big projects in 1957, this 
was completed in the first two months 
of last vear. 

Grasshopper, imported fire ant and 
Japanese beetle programs are expected 
to be of equal intensity this year; Mor- 
mon cricket danger is expected to be 


Mexican Bank Gets Fairchild F-27A 


Bank of Mexico’s new Fairchild F-27A, powered by Rolls-Royce RDa. 7 Dart turboprop 
engines, leaves the manufacturer's Hagerstown, Md., plant on its delivery flight. It was the 


fourth F-27 delivered to a corporate customer. 


Number one corporate delivery was to 


General Tire & Rubber Corp. Interior specialist, Horton & Horton, Ft. Worth, Tex.. 
is decorating the cabin of Bank of Mexico's airplane as well as Westinghouse Electric 


Corp.’s and Ideal Cement’s F-27s. 


AVIATION WEEK, March 23, 1959 





less than in 1958. Some other programs 
are completed, including a few that 
were major efforts last year. 

U.S. Forest Service last year super- 
vised spraying of approximately 870,- 
000 acres in national forests, mostly in 
the Pacific Northwest area, against 
spruce budworm, and an additional 
370,000 acres on state and private lands 
under cooperative agreements. This 
year these projects are expected to en- 
compass only about 200,000 acres. 

Forest Service continued to make big 
gains in use of airplanes for fighting 
fires last year—statistics show that ap- 
proximately 1,441,000 gal. of fire re- 
tardent chemicals were dumped from 
the air, more than double the previous 
year. Fixed wing aircraft were flown 
more than 22,671 hr., with Forest Serv- 
ice aircraft accounting for 4,645 hr. and 
chartered commercial aircraft for 17,954 
hr. Helicopters, mostly operated by 
commercial operators, put in 3,746 hr. 


Parachute Jumps 


In these forest fighting missions, 308 
forest fighting personnel made 2,251 
parachute jumps. Forest Service aerial 
activities also accounted for carrying 
25,221 persons, mostly fire fighters, and 
mostly using commercial aircraft. A 
new technique of parachuting cargo 
from helicopters accounted for drop- 
ping 21,000 Ib. out of 714,470 Ib. 
chuted by all types of aircraft. An- 
other 776,000 Ib. of cargo was airlifted 
from field-to-field. Use of helicopters 
in forestry work increased by approxi- 
mately twice, with their major utiliza- 
tion being in the Pacific Northwest, the 
Forest Service reports. 

In addition to normal hazards asso- 
ciated with operator’s work, and increas- 
ing competition, another troublesome 
problem is making the agricultural busi- 
ness harder for them: this is an in- 
creasingly heavier attack on spray/dust 
activities by nature lovers who view 
these aerial operations as detrimental 
to their interests 

Heavy pressure is being brought to 
bear by the Audubon Society, AVIATION 
Week was told. Last year, legislatures 
in two states had bills that, if passed, 
would have grounded aerial applicators 
in these areas. Operators report that 
when they attend hearings to testify on 
pending aerial application legislation, 
they are greatly outnumbered by repre 
sentatives of organizations representing 
nature lovers. 

Air taxi and charter aircraft operators 
last year won a Struggle against the 10% 
transportation tax that they have been 
arguing has often means the difference in 
their being able to compete with ground 
transportation, aside from its nuisance 
features. Department of Internal Rev- 
enue, which opposed the removel of the 
excise, argued that the government 
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Acoustics Engineers 


Our recently established acoustics laboratory offers 
ground floor opportunities to qualified acoustic engi- 
neers. Facilities men with experience in measuring and 
testing high intensity levels, analytical engineers 
capable of predicting spectrum of noise from various 
sources, and structural dynamicists able to predict sonic 
effects on missiles and aircraft are all needed immedi- 
ately. 

Analog Computers—Our RADAC (Research and 
Development Analog Computer) laboratory has recently 
been expanded to a 300 amplifier facility. This group has 
openings for mathematicians and engineers capable of 
programming and solving problems of missile and air- 
craft design arising from all engineering groups. IBM 
704 computer available to augment analog equipment. 


Qualified engineers are invited to send resume to: 
H. Keever 
Engineering Personnel Manager, Box AW-129 
North American Aviation, Inc. 
Columbus, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. Ze: | 


Home of the T2J Jet Trainer and the A3J Vigilante 


wine 


- 
. - 


, 


Dark or light, fair or foul... 
ABLE finds True North fast 


Aline your missile-launchers and your mobile radars fast— 
with celestial accuracy —any weather, any time of day. Do it 
with ABLE, Autonetics’ Base Line Equipment. ABLE is 
a portable field instrument designed to find True North or 
any other base line—automatically. ABLE is reliable, easy 
to operate and maintain. 


Please write for literature AUutonetics 


A Division of North American Aviation, Inc., Downey, California 
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J. 8. WASSALL, DIRECTOR OF ENGINEERING, WITH LOCKHEED SINCE 1937 


A message of importance to career-minded engineers: 


“Lockheed aircraft continue to blaze new trails for manned flight. 
The new Electra is America's first prop-jet airliner. A Navy version of the 
Electra will be the country's first turbine-powered submarine hunter. 


“Already, our design groups plan the supersonic jet transports of 1965. 
Meanwhile, new speed and altitude records set by a Lockheed F-104 
Starfighter move manned flight to the fringes of outer space 


“Within and beyond lie many problems for our engineers: problems in aero and 
thermodynamic characteristics at supersonic speeds, in radar, in optics, in infrared, 
in data processing for airborne detection systems and in all phases of design. 
Additional long-range problems exist in military systems analysis, 

nuclear and space craft systems, commercial air transport studies, 

and industrial operations research. 

“There are openings now for thoroughly qualified electronics and aero- 
thermodynamics and design engineers and operations research specialists, 


“If you are interested in a Lockheed career in California, write us today. 
Address E. W. Des Lauriers, Manager Placement Staff, Dept. 105, 


j O ckhe e ad 1708 Empire Avenue, Burbank." 
ENGINEERS: Write Mr. Des Lauriers for your copy of a paper on 
‘Airborne Early Warning in the Missile Age"' presented by Robert A. Bailey, 


Chief Engineer, California Division, Lockheed Aircraft Corporation, 
at the 6th USAF World Wide Weapons Meet. 


THE CALIFORNIA DIVISION OF LOCKHEED AIRCRAFT CORPORATION +¢« BURBANK, CALIFORNIA 








Speed Attempt 

Miss Jerrie Cobb will attempt to set 
a new world’s speed record, Category 
C-1.D, over 1,242.7 mi., now held by 
the USSR. Attempt, to be made during 
World Congress of Flight, Las Vegas, 
April 13, will utilize a twin-engine Aero 
Communder 680E business plane to up- 
set the mark established in 1953 by 
Petre Zakhoudamine in a Yak-11. Rec- 
ord attempt will be submitted to Fed- 
eration Aeronautique Internationale for 
confirmation. 











would lose an estimated $12 million in 
revenue this year, indicating that air 
taxi and charter is earning a total of 
some $120 million annually now. Na- 
tional Aviation Trades Assn., which led 
the battle to have the tax killed, says 
that this is a conservative estimate. 


Reading Air Meeting 
May Attract 5,000 


An estimated minimum of 5,000 
visitors are expected to attend Reading 
Aviation Service’s 10th annual business 
flyers’ maintenance and operations meet- 
ing at Reading (Pa.) Municipal Airport. 
Plans are being made to handle up to 
750 visiting aircraft during the two-day 
meeting, June 5-6. 

The meeting, which features sessions 
detailing new techniques and products 
for the business pilot, also provides 
flight demonstrations of latest aircraft 
types. Several of the new turbine-pow- 
ered executive transports are expected 
to participate this year. 

Plaques and trophies will also be 
awarded to company-operated airplanes 
in four classifications and categories. 
Accent this year will be on aircraft pro 
viding a maximum payload and high 
performance. The annual show is not 
open to the public and attendance is 
by invitation from Reading Aviation. 


Civil Agency Fleet 
To Total 414 Planes 


A total of 414 aircraft will be oper 
ated by various civil agencies of the 
U. S. government during Fiscal 1960 
and expenditures for operating and 
maintenance costs are expected to be 
$30,244,990. 

The government agency airfleet will 
include 31 new aircraft purchased at a 
cost of $12,795,000. Major aircraft 
users are: 

e Federal Aviation Agency, which will 
operate 117 aircraft during the 1960 
fiscal year, including three twin-jet air 
planes used for checking and testing 
air navigation facilities. FAA’s air 
craft are also used for developing flight 
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+ SPACE MECHANICS 
+ SYSTEMS DYNAMICS 


+ MAGNETO 
HYDRODYNAMICS 


+ AEROPHYSICS 


Baltimore 


| 


The best of city and 
country living .. . 20 
unhurried minutes 

from your office... 
at Martin, Baltimore. 


A 


FSA aes 


We need men who can make 
original contributions in stability 
and control analysis, studies in 
space environment and 
navigation, magnetism, other 
problems in flight. In return we 
offer recognition of your ability, 
advancement commensurate 
with your accomplishments. 
Write or phone William Spangler, 
Manager, Professional 
Employment, Dept. AW-3, 

The Martin Company, 

Baltimore 3, Md. 


MVE £4 FET” 2 ae 


SA. Ti nwTaoaof 


where the North meets the South 





Now at Astrodyne... 


OUTSTANDING 

CREATIVE OPPORTUNITIES 

IN THE FIELD OF 

SOLID PROPELLANT ROCKETRY 


Astrodyne now is offering outstanding opportunities to qualified engineers with 
experience in solid propellant rocketry or related fields. 

On the foundation of its recognized background in superior solid propellant JATO 
units, gas generators, and large boosters, Astrodyne is developing advanced concepts 
and new solid propellant applications. New expanding long range research programs 
involve studies in structural analysis, propellant processing, polymer chemistry, 
combustion technology, high temperature materials, and lightweight structures 
and components. 

Qualified applicants will find immediate openings on programs calling for the 
highest order of creative and imaginative thinking. They will be teamed with Astro- 
dyne’s elite corps of experienced rocket research and production specialists. 

Investigate your future with Astrodyne today by contacting: 


ASTRODYNE 


Ralph E. Woodburn, Chief, Personnel Section, Room #3 A, Astrodyne, Inc., McGregor, Texas 


ASTRODYNE, INC. 


AN AFFILIATE OF NORTH AMERICAN AVIATION, INC. & PHILLIPS PETROLEUM COMPANY 





satety standards, operational training 
and Pe proficiency and logistic sup- 
port of its stations in the Pacific and 
in Alaska. 

¢ Department of Interior, operating 70 
aircraft in seven agencies, including 
helicopters used for power line patrol 
for the Bonneville Power Administra- 
tion to one aircraft used in the Ever- 
glades National Park to detect poachers 
and act in search and rescue missions. 
¢Immigration and Naturalization 
Service, which will operate 33 aircraft 
to prevent illegal entry into the U. S., 
also for deportation of aliens. Forest 
Service of the Dept. of Agriculture will 
have 33 aircraft to transport fire fight- 
ing personnel and handling pest con- 
trol duties. 


PRIVATE LINES 


Emergency fuel metering system for 
Lockheed Lodestar and Learstar execu- 
tive transports by PacAero Engineering 
Corp. is designed to eliminate engine 
power failures due to more common 
forms of carburetor icing. On sign of 
carburetor ice, pilot actuates the PacAero 
system, providing an alternate source 
of fuel pressure bypassing the automatic 
mixture control and providing manually 
controlled mixture utilizing rpm., mani- 
fold pressure and flow meter readings 
to achieve desired power. Complete 
kit, including overhauled and modified 
carburetor, is priced at $495 for a 
PD12K14 carburetor; $515 for a PD12- 
K10. Installation at PacAero costs $550 
for Learstars: $725 for Lodestars. 





Price of 1959 Luscombe Silvaire 
two-place personal plane is $4,950 fly- 
away factory, Ft. Collins, Colo. Sales 
of the 90-hp.-Continental-powered 
Model SF during the first two months 
of this year are reported to be better 
than one-a-day. Silvaire Aircraft, Inc., 
is currently developing a distributor 
and dealer organization. 


Business and private pilots are in- 
vited to fly-in for a briefing of Federal 
Aviation Agency's National Aviation 
Facilities Experimental Center at At- 
lantic City, N. J. on the weekend of 
May 9. FAA will discuss plans and 
programs for modernization of U. S. 
aviation facilities. Arrangements for 
the fly-in are being directed by Robert 
Sanders, FAA Bureau of Research and 
Development general aviation consult- 
ant. 


Flight school course aimed at the 
businessman has been started by South- 
west Airmotive Corp. working with Dal- 
Tex Aviation, the former handling 
ground schooling and the latter flight 
training. Operation marks Southwest 
Airmotive’s entry into flight training. 
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Avionics Engineers 


New projects at the Columbus Division have created 
openings for electronic engineers and scientists in many 
fields. 

Acoustics Test Analysis 
Analog Analysis of Systems 
Antenna Development 
Data Processing 

ECM and Reconnaissance 
Flight Test Telemetering 
Photographic and Optics 
Radar Development 

Servo Analysis and Control 

Consider a permanent association with our engi- 
neering staff, among the finest in the aircraft missile 
industry. 

Electronic engineers are invited to write: 

H. Keever 

Engineering Personnel Manager, Box AW-127 
North American Aviation, Inc. 

Columbus, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. ae 


Home of the T2J Jet Trainer and the A3J Vigilante 
tS 


RSscakeiacen sn cecaaie oa e 


‘Electro-Mechanical Engineers, 


Increased workloads on the T2J Jet Trainer and A3J 
Vigilante, coupled with even more advanced projects, 
spell opportunity to qualified engineers at the Columbus 
Division of North American Aviation, Inc. 

Servo Engineers — for advanced control systems utiliz- 
ing our complete analog and functional mockup facilities. 

Electrical Engineers— for power distribution on com- 
plex circuits or design installation of electrical compo- 
nents and electronic equipment. 

Mechanical Engineers— for mechanisms, control 
systems, hydraulics, and pneumatic components and 
systems. 

BSME, AE, or EE plus experience will qualify you. 
Write to: H. Keever 

Engineering Personnel Manager, Box AW-130 
North American Aviation, Inc. 
Columbus, Ohio 


THE COLUMBUS DIVISION OF 


NORTH AMERICAN AVIATION, INC. Ze: 


Home of the T2J Jet Trainer and the A3J Vigilante 











EMPLOYMENT 
OPPORTUNITIES 
SECTION 

















WANTED 


ELECTRONICS ENGINEER 


to start as 
Associate Professor 


teaching engineering design and 
testing of circuitry and components. 


Attractive Opportunity for Advancement 


through development of curricula, 
lab facilities, and staff, in expand- 
college program with industry em- 


phasis. 
Immediate Opening 


Classes conducted through summer 
term as well as collegiate year, 
annually. 
Salary open 
Send resume to Dean of Engineering 
Northrop Institute of Technology 
1155 W. Arbor Vitae Street 
Inglewood, California 
or phone ORegon 8-4171 











DISENCHANTED 
ENGINEERS 


if your present employer has failed to 
utilize your full potential, why not per- 
mit us to explore the parameters for 
your personal qualifications with the 
many dynamic young companies in 
aviation, electronics, missiles and rock- 
ets. We now have in excess of 4,000 
openings in the 88.000 to 840,000 
bracket, all of which are fee paid, Why 
walt? Send resume in duplicate at once 
to:— 
FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphic 7, Pa. 
OR 


IF YOU ARE ATTENDING THE 


IRE SHOW 
CALL US AT THE WALDORF ASTORIA 
HOTEL 
PLAZA 5-1892 
TO ARRANGE FOR AN INTERVIEW ON 
A PROTECTED IDENTITY BASIS 


| European languages and conditions. 








N. Y. PUBLICITY CONTACT 


Distance hurting? PR man can give you on- 
spot coverage. Now serving international car- 
rier. 20 years experience. Part time, modest 
fee. References. 


PTWW-1227, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 














96 


ADDRESS BOX ¥O. REPLIES TO: Bow No, 
Classified Adv. Div. of thta publication. 
Send to office nearest you 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post 8t. 





POSITIONS - VACANT 
A&P Li d hani immediate open- 





ings. Bell Helicopter experience preferred. | 
Give details first letter. Cali’copters, 1595 | 
Lindbergh Street. Stockton Field, Stockton, | 


California. 


Teaching Positions Available. Associate and 
Assistant Professors in Aeronautical Struc- 
tures (Stress Analysis); Mechanical Engi- 
neering (Design, Testing and Shop); Motors 
and Turbines; at U.S.—type engineering 
school. Teaching, research and work for in- 
dustry. Contract with liberal salaries, income 
tax free. Travel paid; house provided partly 
furnished; electric kitchen. Write airmail to 
President S. S. Steinberg, ITA, Sao Jose dos 
Campos, Sao Paulo, Brazil. 


___ SELLING OPPORTUNITY OFFERED 


Fastener Salesman for California by Eastern 
mfgr.; produce close-tolerance 
Studs, Screws, etc. Commission. SW-1244, 
Aviation Week. 


POSITIONS WANTED 


Aircraft Representative 10 years professional 
experience, representing major airframe and 
major engine manufacturer to Commercial and 
Military customers. Primary, Commercial 
Transport aircraft, secondary, utility and 
military. Ex-Navai Aviator, currently quali- 
fied transport pilot. Engineering degree. 


| Speak and understand three languages, ex- 


tensive world wide travel Broad under- 
standing Aircraft and Air Transport Indus- 
try. Desire Sales, Customer Relations, Repre- 
sentative position. Will Travel, relocate. Re- 
sume upon request. PW-1086, Aviation Week. 


Enthusiastic ATR pilot, MEL, DC-3; S&MEL- 
&S, CFI A&lI ratings is seeking permanent 
position as light medium twin executive 
pilot. Diversified background. Military and 
American Flyers trained. Mature, temperate. 
Satisfaction guaranteed Excellent refer- 
ences. Ray Miller, McGregor, Iowa, 2437 or 
5416 Dupont Ave. S., Mpls, Minn, TA 2-8179. 


Chief Pilot-Manager of Aviation Department 
of large Midwest Corporation: 11,000 hours 
military, airline, corporate experience. Air- 
line Transport Pilot 2#389051—qualified 
DC-4, DC-3, Super DC-3, Lockheed Lodestar, 
Ventura, light twins. Business conditions 
necessitate change; will relocate—company 
knows of this ad. Resume on request. PW- 
1187, Aviation Week. 

Engineer, 39, Canadian citizen. 19 years 
World-wide experience including Manage- 
ment, Sales and Aircraft Service Accum- 
tomed to high-level contact work with civil 
and military organizations Competent pri- 
vate pilot. Experience and facility with 
Desires 
responsible position as European Representa- 
tive or Area Manager for Company in Avia- 
tion or Light Engineering Export field. Resume 
on request. PW-1234, Aviation Week. 


ATR, over 8000 hrs., light twins, DC-3, DC-4, 
C-46 and others, desires corporate flying 
position with additional duties Extensive 


| actual IFR and aircraft sales experience. Age 


i5. Resume on request. PW-1229, Aviation 


Week 


Flight Engineer, with A and P license, quali- 
fied on all models of constellation, formerly 
with T.W.A. PW-1245, Aviation Week. 


Helicopter pilot desires permanent change. 

2800 hrs. helicopter time, two years college, 

age 28, free to travel, desire flying position, 

foreign or domestic. PW-1242, Aviation 
ee 


Experienced A&E, overhaul, maintenance, in- 
spection. Desires responsible position, main- 
tenance, service or Engineering representa- 
tive. PW-1261, Aviation Week. 

SELLING OPPORTUNITIES WANTED 


Engineering and Sales Representatives to 


West Coast aircraft and missile companies | 


desire an additional line Established five 
years. Two engineers traveling at present. 
Interested in airborne or ground equipment. 
RA-1255, Aviation Week. 


Importing firm Belgium introduced all Euro- 


| pean armies wants American manufacturers 


exclusive distributorship. RA-1246, Aviation 
Week 


aircraft | 
“specials-to-print and A-N six-digit Bolts, | 


WHO'S WHERE 


(Continued from page 23) 





Changes 

Dr. Vincent J. Cushing, a weapon sys 
tem manager, Missiles & Space Systems Di 
vision, United Aircraft Corp., East Hart 
ford, Conn. 

Marion A. Condie, head-advanced systems 
planning, Electronics Systems Division 
Dalmo Victor Co., Belmont, Calif. 

Kenneth R. Bragg, chief systems engi 
neer, Parker Aircraft Co., Los Angeles 

Norman V. Petersen, chief-astronautics 
group, Norair Division, Northrop Corp., 
Hawthorne, Calif. 

Lockheed Aircraft Corp.’s Georgia Divi 
sion, Marietta, Ga., has established a new 
division to engineer a fuselage section of 
the B-70 Valkyrie intercontinental bomber 
and made the following appointments: J. A. 
Jaeger, manager, and Dr. H. S. Sweet, assist 
ant manager. The Georgia Division also 
announced: R. D. Gilson, C-130 project en 
gineer, and J. W. Currie and J. W. Flour 
noy, assistant project engineers 

David V. On, chief engineer, B&H In 
strument Co., Inc., Fort Worth, Tex 

BJ Electronics, Borg-Warner Corp., Santa 
Ana, Calif., has announced the following 
appointments: Herbert G. Ayers, general 
sales manager; Terry R. Burton, manager 
advertising and sales promotion; P. C. Valli, 
chief of security; James Mills, contract sales 
manager at Washington, D. C 

Walter J. Albersheim, chief 
Spencer-Kennedy Laboratories, Inc., Boston 

Ethridge C. Best, sales manager, Sperry 
Microwave Electronics Co., Division of 
Sperry Rand Corp., Clearwater, Fla 

John W. Hammond, assistant director of 
engineering, Friez Instrument Division of 
Bendix Aviation Corp., Baltimore, Md 
Russell B. Stevenson succeeds Mr. Ham 
mond as general sales manager 

Alton D. Anderson and Raymond O. Fre 
dette, associate directors, Cook Research 
Laboratories Division of Cook Electric Co 
Morton Grove, II] 

H. P. Pacini, staff consultant to the Re 
search and Development Division, Allen B 
Du Mont Laboratories, Inc., Clifton, N. J 
Also: Charles A. Benenson, assistant man 
ager-Svstems Laboratory, and Michael V. 
Sullivan, assistant manager-Reconnaissanc« 
Laboratory, Research and Development Di 
vision 

H. R. Alexander, director of field engi 
neering, Whittaker Controls Division, Tel 
computing Corp., Los Angeles, Calif 

James R. Lewis, corporate director of 
public relations, Thompson Ramo W ool 
dridge, Inc., Los Angeles, Calif 

George C. Mott, production control 
manager, Hamilton Standard, Division of 
United Aircraft Corp., Windsor Locks 

William T. Welsh, sales manager, Equip 
ment and Systems Division, Raytheon Man 
ufacturing Co., Waltham, Mass 

Arthur J. R. Schneider, chicf engineer 
Technical Products Division, Waste King 
Corp., Los Angeles, Calif. Also: Bert R. 
Golgart, Technical Products Division tech 
nical representative 

Robert Kinkead, assistant to the vice 
president-community relations, Republic 
Aviation Corp., Farmingdale, N. Y. 


engincel 
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EMPLOYMENT OPPORTUNITIES 


WE'RE LOOKING 
FOR A MAN 
LIKE Archimedes: 


-~WITH A MODERN TURN OF MIND 


Archimedes went underwater to find an answer. 
The resultant shout of *“Eureka!* signaled standout scientific progress. 

At Goodyear Aircraft we have SUBROC, the underwater 
antisubmarine missile program,* for modern-day 
application of such talents. 

/f you're of the turn of mind to launch a future 
of real substance — 


We invite you to join us. The water's fine! 





Write: Mr. Charles Jones, Director of Technical & Scientific 
Personnel, Goodyear Aircraft Corporation, Akron 15, Ohio. 


*Also programs in rocket propulsion, interplanetary 
guidance, ground support systems for missiles, nose Goo Al RCRAFT 
cones, radar structures, advanced biack boxes and D 
Structures engineering, outer space escape capsules. 
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EMPLOYMENT OPPORTUNITIES 








Brilliant ground-floor opportunities 


for 


HIGH-LEVEL 
ENGINEERS 











Brilliant opportunities are open 
for creative engineers in Solar’s 
new Missile Group. The projects 
involved are exceptionally excit- 
ing and challenging but cannot be 
announced at this time. The right 
men joining now will get in on the 
ground floor and gain key creative 
positions in their fields of interest. 


AREAS OF EXPERIENCE 
SOUGHT 


Flight mechanics, analysis of 
missile trajectories . . . missile 
dynamics, stability and control, 
aeroballistics ... airborne fire con- 
trol computers, data links... 
statistical error and control 
response error analysis. . . servo- 
mechanisms, precision airborne 


hydraulic servos. 


SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 


SOLAR SY 


AIRCRAFT COMPANY 





in a new creative Missile and Space 
Flight Group in sunny San Diego 


a successful history since 1927. 
It is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd. Salary and perform- 
ance reviewed semi-annually. 
Liberal relocation allowances. 
Solar is making significant contri- 
butions to space-age technology 
and the special professional status 
of engineers is fully appreciated 
and recognized. A new 60,000 
sq. ft. engineering building, 
necessitated by expanding 
research and development, will be 
completed in 1959 on the edge of 
San Diego Bay. 


SEND RESUME 


Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-350, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif. 


SAN DIEGO 
OES MOINES 


LIVE BETTER, TOO 


In addition to exceptional opportunities 
for personal achievement, Solar offers 
you the chance to live better in sunny 
San Diego. This famous resort area 
possesses the finest year-around climate 
in the U. S. with unlimited opportunities 
for outdoor recreations. Cultural and 
educational facilities are excellent. The 
new advanced science branch of the 
University of California offers facilities 
for further study. You and your family 
will enjoy life more at Solar in San Diego. 














Outstanding 


MINUTEMAN 
MISSILE 


openings for 
Engineers 
and Scientists 


Boeing’s expanding work on Minuteman, 
| the Air Force’s advanced solid-propellant 
intercontinental ballistic missile, has created 
a number of truly outstanding openings for 
| engineers and scientists experienced in re- 

search, development and design in elec- 
tronics and associated fields. 

These are chalienging positions offering 

exceptional long range career opportunities. 

Assignments are available for engineers and 

scientists of virtually all experience levels, 

| and with educational backgrounds ranging 
from B.S. to post-Ph.D., in: 


ELECTRONIC... 





Also rewarding 
assignments in: 
Infrared 

Radar 

Guidance 
Computers 
Nuclear Theory 


At Boeing you'll be with an industry leader 
in the development of advanced weapon 
systems. The continuing rapid growth of 
Boeing's Electronic Sciences Section offers 
you outstanding opportunities for advance- 
ment. In addition, you'll find at Boeing the 
scope you need for realizing your full 
creative potential. 

Drop a note, now, to: Mr. Stanley M. Little, 
P. O. Box 3822—AVA, Seattle 24, Wash. 


SEMI EM i 
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EMPLOYMENT OPPORTUNITIES 








BNGINEERS 











Why engineering staff turnover 


at General Electric's 


Heavy Military Electronics Dept. 


is less than 312% 


seeeerereresenseeseseees 


A Success Story of 
Particular Interest 
To The Engineer 
Capable of More 
Creative Productivity 


There are many reasons for Heavy 
Military’s remarkable turnover 
record. We believe that the pre- 
ponderant factor is Heavy Mili- 
tary’s policy of advancement based 
solely on individual contributions. 
Where a man goes—how fast 
he goes—is not determined by arti- 
ficial standards: degrees, “salary 


norms,” age, seniority. Recognition and renumeration, under our 
Salary Administration Plan, increase directly with accomplishment. 
And there are two parallel paths of advancement: as specialist consult- 
ant — or as manager-supervisor, with equal compensation and status. 
The result? Professional achievements that have steadily enlarged 
Heavy Military’s responsibilities. This has meant a 5-fold growth 
of the professional staff; a 4-fold increase in number of engineering 
management and supervisory positions in just 4 years. 


Does this environment of vigorous accomplishment appeal to you? 





If so, look into Heavy Military’s openings on long-range projects in 


all the areas listed to the right: 


Radiometry 
3-D Radar Systems 
Ultra-Range Radars 


Data Processing 

Sophisticated Display 

Digital Detector Trackers 

Integrated Air-Defense Environments 
Air-Space Management Systems 


Unconventional Communications Systems 


Synchronous and Scatter Systems 
Secure Communications 
High-Speed Data Links 

Space Communications 





Advanced Sonar Systems 
Long-Range Search Sonar 

Doppler Sonar 

Secure Underwater Communications 
Mine Warfare Sonar 


Your confidential resume will receive careful attention. 
Write to: Ma. Georce B. Catvenper, Div. 64WL 
HEAVY MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


Court Srreet, Syracuse, N. Y. 


AVIATION WEEK, March 23, 1959 


: A 4-year 
{average including 
* transfers to other 
: G-E components, 
: retirements, etc, 





EMPLOYMENT OPPORTUNITIES 





Unique small-unit work groups 
that make up General Electric's Air- 
craft Gas Turbine Division at Even- 
dale encourage individual ability and 
creativity. Here is OPPORTUNITY 
to advance rapidly ... FREEDOM 
to work creatively . . . PROFES- 
SIONAL RECOGNITION by a 
company noted for its engineering 
achievements. 

Why not join the top men in the 
flight propulsion industry? Despite 
the fact that we have a successful 
company-wide and plant-wide system 
for locating talent from within, our 
steady growth makes key jobs avail- 
able to you, if you are a Degree 
Engineer with U. S. Citizenship. The 
following are most attractive: 


CONTROLS RELIABILITY ENGINEERS: 
6 positions—3 capable of insuring reli- 
ability of a given mechanical, hydraulic, 
or pneumatic component design: 
capable of insuring reliability of entire 
systems. 
You must be intimately familiar with 
jet engine control systems and compo- 
nents, able to review work of other 
specialists, and make such test and 
evaluations necessary to predict accu- 
rately that a component or system will, 
under operational conditions, fulfill its 
design function within range of its spe- 
cifications. 
Salary range: $8,900 to $13,000. 
ADVANCED DESIGN ENGINEERS — able 
to conceive and carry through to the 
herdware stage designs for advanced 
conventional jet engines, and for uncon- 
ventional powerplants employing gas 
generators. 
A few openings in each of five separate 
rojects: Commercial, High-Mach Mili- 
ary, Nuclear, VTOL, and Classified. 
You must have design experience with 
airborne gas generators, high speed high 
temperature fabrications, or good back- 
ground in stress analysis. 
Salary range: $8,100 to $10,000; su- 
pervisory or technical leader positions 
available to more experienced men — 
salary levels corresponding to levels of 
responsibility. 
Send your resume now, or, for more 
information on these and other op- 
portunities, write or phone 


Mark Peters, General Electric Co. 
Building 100, Dept. 323 
Cincinnati 15, Ohio 
Phone POplar 1-4100, Ext. 2181 


Collect long distance calls will be 
accepted any weekday 9 AM-4 PM, 


GENERAL @ ELECTRIC 


Aircraft Gas Turbine Division 
CINCINNATI 15, OHIO 











Vp 
Nuclear 
Scientists 


Steadily advancing 


NN 


programs at 
this leading Nuclear 
firm have created 
several entirely new 
positions on the 


professional staff. 


PhD PHYSICIST 


Salary range: $10,000 to $15,000 
—to develop theory, ana- 
lyze phenomena and pre- 
dict performance and 
characteristics of nuclear 
reactors, and/or recom- 
mend experimental _re- 


search programs. 


PhD MATHEMATICIAN 


Salary range: $10,000 to $15,000 
—to deal with advanced 
problems arising in the 
design of nuclear reactors 


and powerplants. 


PhD METALLURGIST 


Salary range: $10,000 to $15,000 
—to initiate and evaluate 
experiments in muterials 
and process development ; 


study irradiation effects. 


Inquiries will be held in 
confidence. Forward com- 
plete resume, including 


salary requirement, to: 


P-1225 AVIATION WEEK 
Class. Adv. Div., 
P. O. Box 12, N. Y. 36, N. Y. 























Yo 

















FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising 


Contact 
The McGraw kdl Office 
Vearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
D. J. CASSIDY 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS - D. C. JACKMAN 


CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 


W. B. SULLIVAN - P. M. BUTTS 


DALLAS, 2 
1712 Commerce St., 
Vaughan Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
D. M. WATSON 


LOS ANGELES, 17 
1125 W. 6 St. 
HUntley 2-5450 
P. H. HUNTER 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN - R. P. LAWLESS 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 


H. W. BOZARTH - T. W. McCLURE 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
Ww. C. WOOLSTON 
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Outstanding 
openings 
for 
MISSILE TEST 


ENGINEERS 


Boeing’s expanding supersonic BOMARC 
missile program has created a number of 
exceptional career openings for experienced 





men with degrees in electrical or electronic | 


engineering. 


Assignment will be on BOMARC/SAGE | 
test teams at BOMARC tactical bases. You'll | 


perform sub-system and system testing of | 


BOMARC/SAGE compatibility, analyze the 
systems for malfunctions or deficiencies 
and initiate corrective action. 


- 


To qualify, you should have from 4 to 7 
years of experience in the development, 
maintenance, testing or associated field ex- 
perience on video quality, wire communica- 
tion circuits, preferably directed toward 


the transmission and reception of multi- | 
plexed digital information where high relia- | 


bility is a major factor. Ability to evaluate 
test results and isolate and correct equip- 
ment or systems failures is desirable. 


You'll find these Boeing assignments inter- 


esting and challenging. They offer excellent | 


opportunities for. advancement and long- 








range career growth. You'll enjoy many | 


other advantages at Boeing. Write, today, to 


Mr. Stanley M. Little 
P.O. Box 3822—AVB 
Seattle 24, Washington 


SIEM LF 
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EMPLOYMENT OPPORTUNITIES 


- 
Design engineers 


Mechanical, electrical, electronic, power plant, struc- 
tural. Upper level position. 


Flight Test ...i:... 


Instrumentation, flight test, data reduction and analysis. 


Mathematicians 


Programmers. Analysts. IBM computer experience. 
Advanced degree and experience in nuclear and air- 
craft fields desired. 


Stru ctu ral engineers 


Stress analysis, weight analysis, stress methods. 
Upper level position. 


e 
Service Manuals engineers 


Technical writing and aircraft handbook experience 
preferred. 


2 
Metallurgical ...:..... 


High temperature, honeycomb, stainless steel ex- 
perience required. 





Expanding programs and new projects make these 
challenging positions available if you have the 
required academic background and professional 
experience. 


W. P. Key, Dept. AW-3 

Send your resume to: Engineering Professional Placement 
834 West Peachtree Street, N.W. 
Atlanta 8, Georgia 


LOCKHEED AIRCRAFT CORPORATION 


GEORGIA DIVISION 


Home of C-130 Hercules ... JetStar ... Lockheed Nuclear Products 





SEARCHLIGHT SECTION 


SEARCHLIGHT SECTION  wovenisinc 


DISPLAYED RATE: UNDISPLAYED RATE: 


Se egaten am & eng , Ay Ay —— eppearing on $2.70 a Ree, cinta, © lines. To figure advance payment count 5 
AN ADVERTISING INCH is mensured Ye inch vertically on one column, °Y*"9* WOrs a8 @ line. 

3 columns—30 inches—to a page. PROPOSALS, $2.70 a line an insertion. 

EQUIPMENT WANT SALE ADVERTISEMENTS acceptable onl 

ye ed Style. sah atone " . BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 

















N OW DEAL DIRECTLY WITH OWNER... 
In Stock Now for Immediate Delivery! 
BEECHCRAFT Ci8ss SIKORSKY 8-5! HELICOPTERS 
“Top quality, excellent value and excel CAA Four-place Commercial Licensed with | Y 
lent lease and lease purchase terms avail fresh complete overhaul, Six left, with spares 
able” Can be purchased individually “AS IS” if O BU 


(-46 F and ©-47 Cargo liners. All avail- desired. 
ble f le with t f lease with 
hye, anne wrms or for » MILITARY SURPLUS ; sed, 
enueman wieesen on : Featuring additional 
SNJ-7 (T-6G) 1 *v-2 

; » ° ’ RY _« . . 
cnaines, or Custom Mein: ag OO A = products, specialties 
non-Hickman Conversion fe . 
available as a package. Fin GRUMMAN GOOSE = pve BL and - & services for 
ished product without an or call for details P F: 
equal, And We Mean It! | | ——4 ym . ey mn the aviation field 
EXECUTIVE LOCKHEED New Plane Warranty. 

VENTURA Also qoeietie- used Goose, HANGARS 
Gorgeous New Horton & Hor nice shape. a sacrifice 120 ft. x 200 ft. clear span 
ton interior, unequalled any wholesale hy Lease pos hangar 28 ft headroom 
where. Send for photograph sible All ste _~ struc -— ome = 

en . story n-to’s t. wh 
265-285 MPH, for the cost of a Beech om ine tne the, Gee on 


Excellent lease terms available, Send for color photograph 000 Sa Ft. floor space Sub- 
stantial piece of Real Estat 


> FREDERICK B. AYER & ASSOCIATES, INC. 




















Anthony J. Ming, 
250 Park Ave. MUrry Hill 7-1800 New York 17, N. Y. Specialists in the production of 


MOTION PICTURES 











for RaD contracts, Table 210 requirements, 





capabilities, achievements and products 


Immediate Delivery LOCKHEED LODESTAR caddie Sialic Lett 


We stock, everheul, end instell FOR SALE ENGINEERING AND FILM TALENT 


Company will sacrifice beautiful Lockheed 
PRATT & WHITNEY waren Lodestar. Only 600 hours since complete over- 6401 Oakton Street hye Grove, Minois 
Niles 7- 


R1830 R1620 haul. Well equipped, and ready to 90. Phone 
—75, -72, -* —202, coos, Te Settee ee |. on TWX: Niles I 2270 or 227) 
R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 ~ SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field Inc. St. Lewis, Mo. 

















A. B. MURRAY CO. INC. 


eST 100 


e WANTED e 


Corporation Wants 
2—DC-3’s (Pratt & Whitney) 
1 Airline Type 
1 With Deluxe Interior 
W-1270 Aviation Week 
a 520 N. Michigan Ave., Chicago 


one 
TannrS GROG SFOOK 


=~ Al Manned . Bt + PITTSBURGH 


D++Abb+bbb5444. 
POC CC CCC CCCe 

















WANTED PBY 
ENGINES Previously licensed. To be used in 


CAR-43 operations. , 
FOR SALE Johnson Air Interests, Inc. Don t forget the 


Horlick Racine Airport 
One 1820-76A Zero time since overhaul Racine, Wisconsin 


by Grand fet eae: to install. Melrose 7-1102 BOX NUMBER 


One 18620-76A Ex-Navy engine. About 800 
hours since new. 


at leis “ ” : ; 
One 1820-76A engine. Has 875 hours since SEARCHLIGHT When answering the classified ad- 


overhaul. . : : 
Is vertisements in this magazine don’t 








FS-9783, Aviation Week ‘ * 
RE ere Ave, Cotenge 22, 11 Opportunity Advertising forget to put the box number on your 





—to help you get what you want—to envelope. It’s our only means of 








help you sell what you no longer need. 


Cargo, Airline or Executive Take Advantage Of It 


OHNSON AIR INTERESTS, Inc. For Every Business Want 
Horlick Racine Airport, Racine, Wisconsin “Think Searchlight First” 
Melrose 7-1103 


WANTED DC-3 identifying the advertisement you are 


answering. 
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FOR SAL E-—DC3s and “Replacements” 


Executive Aircraft now on display 


H Sale or Lease. Now in conversion and on display 
Martin 4-0-4 at our St. Louis-Perryville operation. 


C47A Now beginning conversion, and on display DC3 About two weeks from completion of full 
overhaul and conversion. Super-92 engines, deluxe 
ot Pompano. Can be completed with many of your interior with picture windows, Collins and Bendix radio, 


own custom modifications. geor doors, etc. New ship guarantee. See in Toledo, 


Blue E18 Twin Beech Grumman Goose 


Plate Just taken in trade on Super-92 Amphibian 


Special DC3. See at Pompano Another deluxe conversion, with 
' Hartzell props, metal wings. See 


CONVAIR 340 at Pompano 


NTSO CBI6 engines E50 Twin Bonanza Custom 18 


440 square augmenters 350 hours, Hartzell props, NTSO fresh overhaul and con- 
licensed, A.R.C. ADF, dual VOR, Course version, A.R.C. and Collins 
$385 000 Director, Sapphire VHF, etc. See radio, hydromatics, big Custom 

See in St Louis at Pompano, interior. See at Pompano, 


Call WEbster 3-2492 at Pompano Beach, Florida 


Visit any of Remmert-Werner’s convenient locations. 


St. Lovis, Lambert Field _ PErshing 1-2260 
Florida, Pompano Beach . WEbster 3-2492 


Toledo, Express Airport UNiversity 5-2328 Your most convenient stop for New York One hour from Manhattan 
50 more VFR days per year than New York or Philadelphia 


Mercer County Airport — Trenton 


Trenton, Mercer Airport ._ TUxedo 2-6500 
=cs— ? 
60,000 square feet Cnet 
of heated hangor 


—out of the high 
rent district 


No landing fee 24 hour tower 24 hour line service 
No traffic delays TVOR letdown 80-91-100-115 Octene 


Pompano Beach Airport 


Easiest Access to all points between Palm Beoch-Miami 


No Landing Fee 24 Hour Line Service Lighting 
No Traffic Delays 80-91-100-115 Octane Unicom 
Four paved runways — 4650’x150’ — 4000’x150’ 


Golf — 36 hole course Excellent accommodations 
Clubhouse, lounge Hillsboro Light House 
Restovrant Deep seo fishing 
Swimming Pool Yocht Bosins 

Showers and lockers Oceor Beaches 


Cer rental Amphibion charter a - 
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CONVAIR 880 DOOR SEAL 


Fuselage entrance and service doors of 
the “880” airliner will be sealed under 
pressurized flight conditions by 

the Convair flex-support, 

self-energized, bulb-diaphragm 

seal manufactured by CHR. This new seal 
is constructed of high tear resistant 
silicone rubber, reinforced 

with dacron-fabric. An inner 

and outer pressure wall, a fail- 

safe feature, precludes loss of 
pressurization in the event of unforeseen 
damage to the outer pressure wall. The 
Convair flex-support is integrally 
molded within the seal 

to eliminate the possibility of 

collapse. This flexible spring steel 

wire supports the side walls of the seal 
when pressurized and assures positive 
alignment with the fuselage striker. 

This unique design, not found in 
conventional door seals, was necessitated 
by the unusual “880” plug type 

door structure. 


Note how the striker engages the Flex- The Convair 880, fastest jet transport. 


Support Seal. Tests prove you get a good 
seal at any angle of contact. 


CHR specializes in the production of air frame and engine seals for 
— 100°F. to 600°F. applications. Our field representatives are 
available for direct contact. Write or phone CHR today. 


COHRIastic Aircraft Products: SEALS « COATED FABRICS « DUCTS 


CONNECTICUT HARD RUBBER COMPANY 


Main Plant + New Haven 9, Connecticut 
CHR Sales Offices + Atlanta + Los Angeles « St. Louis + Seattle 
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Dynamics Engineers 


The opportunity is now available for you to join our 
Dynamics Science Section if you have dynamics experi- 
ence or an advanced degree and a desire to become a 
member of Dr. Robert Laidlaw’s group. 

Openings exist for mén qualified in aeroelastics, flut- 
ter and vibration, structural loads, acoustics, and analog 
analysis of dynamic problems. 

The Columbus Division has developed the A3J Vigi- 
lante, and is now working on even more advanced proj- 
ects, both missile and aircraft. Write to: 


H. Keever 

Engineering Personnel Manager, Box AW-131 
North American Aviation, Inc. 

Columbus, Ohio 
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LETTERS 





Pilots’ Comments 


Re: Editorial, AW Feb. 16 

I am an airline pilot of a major scheduled 
airline and was quite impressed by your 
words, and agree completely on the respon 
sibility we owe the traveling public. 

I believe a spot check by the FAA of all 
airline pilots flying today will reveal some 
startling facts; not only a check of piloting 
techniques, but also the physical condition 
of some. 

I am a member of ALPA in good stand- 
ing and feel that the union should do some 
housekeeping of its own. The companies’ 
hands are tied in most cases due to the 
rigid security laws of the union. 

We are supposedly a group of professional 
men, and in being so should command the 
salaries and working conditions that we de 
mand. However, being professional we must 
weed out the non-professionals that every 
airline pilot who reads this, whether he ad- 
mits it or not, knows are flying today. Of 
course, I know it may mean the livelihood 
of these men, but sitting back in the cabin 
ie up to 140 — who also have liveli- 
hoods and families to take care of, and we 
owe it to these people to have a man in the 
cockpit that they can put their complete 
confidence in 

Let's put down our newspapers and maga 
zines; our job is not hard to do right. Let's 
not fy VFR when we know we should be 
IFR. Let’s not break minimums just so 
we can get to the cocktail party we planned 
on, Let's read the manual once in a while 
on our time off; it tells us what we can do 
ind what we cannot do, and let’s stick by it 

I, personally, would like to say once again 
that I am proud to be an airline pilot, and 
mean it, and to command the respect a pro 
fessional airline pilot should have 

Name WITHHELD 
New York, N. Y 


\s a member of the airline piloting pro- 
fession, I wish to thank you for your well 
intended advice in the Feb. 16 issue edi- 
torial (“Rewards and Responsibility”). I 
fear, however, that your advice will not be 
well received by the majority of those to 
whom it is addressed. I would like to point 
out why, so that you can avoid these pit- 
falls in the future. 

Regarding our success financially and 
otherwise, I think most of us regard the 
new jet pay scale as no more than barely 
idequate. In terms of purchasing power, 
the top paid airline pilot is no better off 
now than he was in 1938 when he was flying 
a DC-3. In the many intervening years, the 
pilot group in particular and airline em 
ployes in general have, in effect, subsidized 
the airline industry by accepting percentage 
pay increases well below the average of 
other hourly paid employes in this country. 
This is a major reason for the lack of fare 
increases over those years. Most pilots feel 
it is about time we got caught up. Our 
other successes have been even less ade- 
quate as I will point out. 

You are quite right that we must “. . . 
give some serious thought and earnest effort 
to fully discharging their responsibilities 


106 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


This is a thing that has been basic 
to our profession since its inception and 
unfortunately there are always a few indi 
viduals among us who lose sight of this. I 
thank you for trying to bring it to our 
attention. However, you begin illustrating 
your point with an incident in which we had 
no part. PanAm’s jet operation has been 
flown since its inauguration by management 
personnel in the pilot seats. Prior to the 
signing of an agreement between ALPA 
and PanAm on Feb. 4, no regular line pilot 
had set foot in the jets even for training 
purposes, partly because they believe a two 
pilot crew inadequate. Unfortunately, rules 
to the contrary, nature and other factors 
can demand that an individual occasionally 
leave his post of duty. ALPA’s contention 
has been that there should be someone 
available to relieve him on such occasions 
Your “incident” points out exactly why we 
feel that way 

The recent cases of low proficiency are 
another matter. Here ALPA has been re 
miss, along with other agencies, for not 
applying sufficient pressure on those man 
agements who do not supply sufficient and 
proper training facilities. Proficiency cannot 
be maintained without practice, and an air- 
plane full of passengers is not the place to 
practice the most important proficiency 
items. In fact, the kind of practice that 
would have prevented the Braniff tragedy 
cannot be practiced safely anywhere but in 
a simulator. I am fortunate in working for 
a company that has had the foresight to 
use simulators for that purpose for several 
vears to very good effect 

I very heartily agree that an airline pilot 
should not have to engage in outside busi- 
ness interests because it tends to be detri 
mental to his piloting interest. The fact 
remains that anything like realistic retire 
ment programs for pilots have appeared on 
the scene only recently and only under ex 
treme ALPA pressure. They still do not 
provide adequately for the possibility of 
forced early retirement to which piloting is 
particularly vulnerable. Consequently, many 
an intelligent pilot tries to provide for his 
future security in some other way. 

Incidentally, on my airline only 7% of 
the pilot group is able to get in their 80 
hr. of flight pay time a month for as little 
as 110 hr. of work. The vast majority of us 
have to exceed a 40 hr. work week average 
by quite a bit in order to get the 80 hr. 
for which we are paid. A faster aircraft 
means that we must plan more flights to 
put in the 80 hr. Our base pay, which is 
supposed to cover this non-flying duty time, 
has increased very little and becomes an 
increasingly smaller percentage of our pay, 
while the work it covers becomes an in- 
creasingly larger part of our job. Hence the 
“union labor approach” to our working 


problems. We also help management de 
fray the expenses of irregular operations by 
forfeiting pay for our scheduled trips can 
celed by weather, mechanicals and consolida 
tions. Of course, we are allowed to make 


up this pay by pms | on days which we 
, provided the work 


would otherwise have o 
is available. 

The question of pilot age and physica! 
standards is, indeed, an increasing problem 
We know that chronological age is not a 
satisfactory criterion, because some men ar¢ 
“old” at 35 while others remain “young’ 
at 65 and beyond. You may be interested 
to know that for the past few years ALPA 
has been financing a medical research fellow- 
ship at a major university for the purpose 
of discovering more realistic criteria for thesc 
problems. We have so far not been abk 
to devise a system that creates fewer prob 
lems and injustices than rigid seniority 
which, I might add, is subservient to both 
physical and proficiency criteria at the pres 
ent time. Seniority does not protect the 
individual who has a bad heart or who can’t 
“cut the mustard” after being given a fair 
chance. 

To sum up, ALPA has long been well 
aware of most of the problems you have 
mentioned and has been spending its time 
and money seeking solutions. We are stil 
trying to achieve correction of many situa 
tions we believe to be inadequate. Unfo1 
tunately, we do not have the funds or au 
thority to make these corrections on ou 
own, and too often our complaints and 
suggestions are ignored because of ignorance, 
dollar signs, or other selfish considerations 
Those who benefit most from our adhe 
ence to our responsibilities, i.e. the public 
must expect to have to pay the bills for 
needed expenses in the form of adequate 
appropriations and fares. In the meantime 
we are doing the best job we can under th« 
circumstances. 

Again I wish to thank you for trying t 
bring these points to the attention of thos 
among our membership who need such ad 
vice. As you can see, however, your lack 
of research will serve to discredit your re 
marks in the eyes of most pilots. I re 
spectfully suggest that in the future you tr 
to avoid limiting your circle of friends t 
those in management and government agen 
cies and seek out informed members of fhe 
pilot group as well, so that your opinions 
will no longer suffer from such a one sided 
viewpoint T. J. Vass 

Captain, U.A.I 
Newark, N. J 

P.S. I request that you print this letter 

in your magazine 


This is an unsolicited comment on your 
editorial entitled “Rewards and Responsi 
bility” published in your magazine issued 
under date of Feb. 16. 

In my view that editorial was sound, re 
strained, and considerate of all parties con 
cerned, and it said exactly what needs to be 
said, especially to the pilot “fraternity.” 

I just thought you might be interested in 
one pilot’s comment. 

Lewis S. Druitt 
Capt., Eastern Air Lines 
Chicago, Il. 
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Tell us your environmental problem. 
We are constantly working on 
solutions to the new problems 

' of the Space Age — temperature, 
vibration, acceleration, radiation, 
and above all, RELIABILITY. 
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CLIFTON PRECISION PRODUCTS CO., INC. pe Clifton Heights, Pa. 
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Lycoming’'s forecast for business aviation: Ceiling Unlimited—More and more executives 
are finding that ‘‘taking the company plane”’ saves time, saves money. As a result, the business aviation 


industry has doubled its output in just two years. For rugged and dependable engines for their planes, 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS. . 


these aircraft manufacturers look to Avco’s Lycoming Division...now powering 3 out of every 4 twin- 


engined executive aircraft made in the United “Lh 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N.Y. 





